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l*#«n!fi> TSfcjSKgH^&fctJEU Ifcl*-*' 

Axjfi«©rt^aii!a^. »j«a«Hia©*i 

»*i!fflia^SH^- 1» -2*fctt4. *S«fctf/t;;fctt 
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l . Wtois- 7 > h *s J: <t ^ ib 5 - <b t t«a 
3 . 7>h^7^yyi t ^5 fj^jg i 4 tt 2 V>mjm. 

4 . mm*- 7>hjrs± ximm * a* & * a ^ *#* * mm<DmmMcta 

l 0. » W >>^d 7 p *t>»tiSt'fc5fSt^ 7 ©m„ 

12. ^^5-7/U^-nc7 7v-/UT'fe5ff^4, 5*fcfiH©jifiJS» 0 

13. «i/-7> h^ 7 ^-y »if$,5^4, 5, emiioa 

1 5 . mmmis— 7>h^^yv ^mx$> 5 m&m 8 <D%mm a 

16. 7 > Ms^^y >^T-fesit^9wm^„ 

1 7. mmm^-^^h^^yv^mxh^n^mi ow« 

1 s. i»y-7yh^7^7*y ^Bvtbzw&mi 2 <D®.f&m 0 

l'9C0^?Sfe o 

/ 

2 1 . K&riMfeftSfft 5ft^ 7 C7)H/&^T-fe5ffr *JS 1 9 (Djyfe, 
2 2 . &&j$4fe*sgf *m 8 <Djjfi/£^T'&5fj!fjfcJf 1 9 <D7jj£ 0 



f 
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2 3 . mm.f&mm#m 9 mmyvxhsm #m 1 9 <D-^m 0 
2 4 . mmrizmm *m 1 0 wiM^re&ss* *m 1 9<D^m 0 

2 5. g^l^^ff 1 2<^,m/&^T-&5ff*iIl 9<Dl3fe 0 

26. f£!i;#^ft#3g 1 3 <Dm.F&!®jvfrz>m*m 1 9 o^-fe 
2 7 . mm^mmm 1 4 ^M^-cfc^tf #11 1 9 <njjm 0 
2 8 . mmm-hm #m 1 5 <Dm.f&%Qxtbz>m 1 9 <w?£ 0 

2 9. S^m^^l#*3ll 6(7)|£^T'fc5ft*iIl 9(Djjm o 

3 0. S^ll^^lf^xli 7W,m^T'fc-5lf>ttJll 9<Djffe 0 

3 1 . i^ia^^if ! 8 <Dt&f$!®)x*hz>m&m 1 9 <7)*-& 0 

33. itm-frtu > t- h cz -cms £n<5fi?>itri 3 2 mm.^ 

34. g^M^(a^T'fo^if>}tJS3 2^)ia^ 0 

3 5 . mmmmmw<D7kMmvkmx*tbz>m *m 3 4 <nmm) 0 

3 6. ^fS^T^ h7t-{^ y ^glM-efc-5lt^3 2, 3 3, 3 4£7c(i 

3 5 <Dnmm 0 

37. «^^>^D7c2dr^v-^^-e^ SW ^ 3 2> 33, 3 4Sfc|J 
3 5 (Dffi.f&V>) 0 

3 8. m*mis-7> v&-7jy'v >mx&zm*m3 2, 33, 3 4itii3 

5 (7)a^^o 

3 9 . mmm;>- 7>h^7^yy vflp-C'&sfiif^rg 3 6 <Dmj&voo 

4 0 . mm.i/- 7 ^ h ^ 7 ^ y y >/PT'fe § it*ri 3 7 (F>imm« 

4 1. 7 > H tf H j^^ffiM^- 7>h|ffi E^im 

4 2 . I^SBf^^ ^^-^tp|f*il4 1 (7)fiffllS^TO 0 

4 3. mf&&m*mm#mi\Zf%mm+xhzm#m4 i<nmmmmtm 0 
44. £ £ b ci-g- tf is*js 4 1 co fiffl mmMn 0 
4 5. mmw&tt±&)«x°h i z>imm4 4<nmmmmm 0 

4 6. f^^^5«»J-e^§ff>Rll4 4 <7)f*ffl|S^TO 0 
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4 7. !»•>- 7 V btf^-fy V >BP-C**5 6lft*il4 1 , 4 2, 4 3, 4 4, 

4 5itlj:4 6 cofgfflg^TOo 

4 8 . mVoZffilt Lfc*ft»'>— 7 > h^gBgfe, 

4 9. I**a»S'-7>h (TS) ^H^-f 3mi{C!£TS t Htt«rftg-4-S»*Ji 

4 8 co^fe, 

5 0. S£3£&>4<@f*:-C&5i*3fciS4 8Stli4 9<75^jfe 0 

5 1 . f*@ft:^«fcM^W7kjai}§tt^-C*>5Wf*JS5 Oi?)^ 

5 2 . iSMWr h7t^^y >iMMT*fc6!if*if 4 8 , 4 9, 5 0*tli 

5 1 (7>#fe, 

5 3. tSkWfafr's-fv 7Pdr-f-->^^-C'fe-5|f5RJS4 8, 4 9, 5 0*fcli 
5 1 <7)*-fe 

5 4. 5 -7VU;*-p ■>7->/l'-e&<5»3fcJl4 8 % 4 9, 5 0Stli5 1 

5 5. mt&n&i/—7> h/5>7^ 7'y ^JPT'fe^fS *Jl4 8 £fcli4 9 (Djjfe 0 
5 6 . !£*l$r>— 7 V I- ^ 7" "J ^JPT'fc 5 if #JS 5 0 <D^?£ 0 

5 7 . 9 v h a* 7 ^ 7' y vjip-c-*> ssfjfcgc 5 1 

5 8. mms&is— yzs btfy^yy ^Bx*hzm*m5 2»^ 0 

5 9. s£a&®r>— 7> h^7^7*y ^jPT'fc£§f3fcJl5 3 (D^jfe, 

6 0 . mmMis— hfc7 j7V yft'fc 5 »#:*R 5 4 tf^Sxo 

6i. *(Di&&®&mfe-t-zm^mmwz7'(7'v j-v^ymw. hcvtv 

6 2. l**aK*>-7V h^^#?^*i-S^(crf»-t-^ff*Jl4 8ro^„ 
6 3. *BJt">~ 7 V HfcJ:tJ«I^^fe/j:SJlia*4*^{*:»Wcaffl-r«ctSr«r 

6 4 . smmmtkvonx'&zmxm 6 3 co^-^ 0 

6 '5 . Jg*afife&75* $ ib JC«MaSr^tfWf*« 6 3 (7>2f r£ 0 

6 6. mmmw&mm. ■wmm^tntmmmmvh^tmme 50^^ 
e 7. m±ft&mmteftftmMc3itiiiAT.fbL ! gX'hZ)m*m6 zcdu^o 
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6 8. Iftffi* 



tut 6 K»um o 
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#miBt±. 1 9 9 0^11^27 S(CtUM$tLfc*(ll±J^#^-0 7/6 18, 
4l9f &t>* 1991^11^270 iC-etlt'ixHii^tlfcPi 

0 7/7 9 8, 9 1 9 %(T>— fflSfttftaJSTCfe *) , £ tl b £##<73fc ^(Cl - d (-31 

^^te^iS^ixTl^^ (unsupplemented) &tK*ftJ£ Ztltz (supplemented) 

, (fg) xvKTsm. (ts) , ^(d^n^^itfes^ 

a. mm^mRrj^m^- 

^ pv&Bf#„ ±.mm^h:<D-7 >mm,<DBf$., mm.<ne&^ mme>n& 

i 



coffM length 
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PhnytVlrhnykVlCfitS, ho>fy|j:, 7 ^ :/ y / -<7°^ FAR 

^i"5 0 ^CBf X I I I (d.toTT'/u^r-iTty^^ ^ ^7^;/y -is? 4 =7 

i"<5 (Mx.fi* K— y hA- (Doolittle) T — ^— T/u • l/fa--t/- 
sh-Jr (Ann. Rev. Biochem. ) 53t: 195-2 2 91 (1 9 8 

^p-tM > • T> K • ^^"^ K (Hormonal Proteins and Peptides) (V — (Li), C 
. H. ed) 7#, T7J7^5: • -fU^ • -fyn-^Kf y K (Academic Press 
, Inc.) , -^ — 3 — ^, — rL — 3 — i7 2 3 1 ~ 2 7 71 (1 9 7 9*£) RXJ- 
Zfy^h (Brunt) h, Jr^T % * h V — (Biotechnology) 6#: 2 5~30 

h (1 9 8 8^) £#BB£*if C ^) 0 ztLbvmma^ 

o'iiifW!^ t'(Dw^^-^mm^^ti, m^mmR^it^mmi-^o 

«-R*J**B-¥* (PDGFtS) ;^fy^!Jy-MfE^-i (IGF 
-1) ;'l'>;> a !)y-^iaf-2 (IGF-2) ;^MBf- (EG 
F) ;t«Bf-a (TGF-a) ; ^f&ftlST-- # (TGF-/3) ; 
lM^H^-4 (PE-4) ;M^y>l$^lS : FlXO:2 (^ti^tiHB 

GF - lM'HBGF-2) 0 

/ 



liLX*Mtm&KZ> ({JiJ;Lf2\ y>-^- (Lynch) lb, — 7"/U • iff • ^ y =-D^ 
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•^fy^f^'-yay (J. Clin. Invest.) 84i: 640~646H (1 
9 8 9$) &#HS£ftfcV'0 „ PDGF3I(2#;<£>t>CO£"atf : PDGF ; lfa./M£ 
i^IfMSi 1 (PDAF) ;TGF-/3 ;&t>*PF-4 % ^tUJi^^^O^ 
^gifSI^JT'fcS (t^ (Knighton) << - tfv*?* - ~7 7 9 # — * ' 7 
> K • 7 if— • 7*^?y • Jr?' • V — > K • t — y (in Growth Factors 

and Other Aspects of Wound Healing) : 'V ^"n v^/U • 7^ K • ^ y — TJ/U 
• -Y y >T>—*S a ^X" (Biological and Clinical Implications) , 77^' 
7-/1^- M-^ya-jKKfyK (Alan R. Liss, Inc.) , —3.-3 — ^, 
=-=l—B — >7, 319~3 2 9I (1988$) ) , PDGFfi^ hT 5 ^ <t¥ 

mink RxfimmimmRTfvmffi&istt. mmz&m-tzMmiz&iiz?^;* 

?&f&.<DMffl&?\X*hZ> (#JxJ2\ ^4 1 fA'-*>—-try A* (Adelmann-Grill) h, 
3-0^7^' i't-t/l' • t7 • t;l/ • /^tn i/- (Eur. J. Cell. Biol. 
) 5li: 3 2 2-3 2 61 (1 9 9 0$) £r#f$£*Lfc^) . 

i gf — niPDGF t®.&&t>£ ^xm&ft%mftRrjmmmmmmztev 

St>*±^m,m^«^tiii^-6ct K'fco (yyf (Lynch) ^, ^d->-7^ 
• • 3 7^ • 7*r ^ - • ^ • t^xyT, (Proc. Natl. Acad. 
Sci) 7 6t: 1 2 7 9-1 2 8 31 (1987$) ) 0 

&xfi##^E{cfe#Lfc, tg f - /3 ii#< (Di®i&m<Df$.-g:&$mxm&m U# 
5 0 ^^VTiix-mm-tzmG; tgf- ptefeffi.^x^^feffimm<D3\ 

EGF, TGF-a, H B G F iMtxft^=y^ W^Wf&cOjiSftig^- 
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5 (Nanney) h, ^t-f/U • • -< ^<^f '^r • 

• r h d v?— (J. Invest. Dermatol. ) 83f: 3 8 5~3 9 3I (198 
4^) RTf=i7*4 (Coffey) P>, + — (Nature) 3 2 8#: 8 1 7~8 

«Wf&*M*ffiiii-S (v-^/Hy (Schulz) 6, IM^^ (Science) 2 3 
5# : 3 5 0-3 5 21 (1 9 8 73=) ) 0 ft * * L7t#^ffiM £tl-5 

^■^^y=V(±, #^*«:«Jt-r5J:5-C*>* (/^^^ (Luyten) h, i? 
t-t/^t/-^tn^.^^H- (J. Biol. Chem.) 2 6 4#: 
1 3 3 7 71 (1989^) «r#|R$nfcv» o * &fcjfiL/hS3i&ajtttt % ^flFffft 
jgffl<7)fc£><^i6fc* (salveXliointraent) ©^£fcoT^SjM*«-»itoJ0H l & 
**a^S»«*nTV^S (Kinghton) fe, T = • ^ 

Zf • V - (Ann. Surg. ) 2 0 4t : 3 2 2~3 3 01 (1 9 8 6^) 

^^^MIS^ (HBGFi) J4*fc % »^^«H^m (FG 
F=H) <b LTfcfci&n, SH4HBGF ( a H B G F fc IfcHB G F - 1 X(4F G 
F- 1 £ LT*0P>*15) MSttHBGF (bHBGF^SfcHBGF-2 <b 

W&fcS h<f>>X"hZ (#J;tl4\ (Burgess) h, T-=l~-Tj\s> Uk' 

a— • ^ • /<-f ^">r $ ^ h y — (Ann. Rev. Biochem. ) 58#: 5 7 5-6.0 
61 (1 9 8 9^).) 0 $ P)CHB G F - 1 lirt^ Wt>'^^ y 7«l:^ L 
Xfeit&X'h&o HBGF - lSO'HBGF-2tt^i t^'yyiCi^L, 
f^'^Ktotom^tttDtM***. HBGF«(C«to-C^$ixS-igW^ 

(FGF-2) liifffM&OtlllfttwtiS 
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VligM^WAfflMfflX'hZi (f?'l^(i\ ^^-tfyuV 4 ?y (Gospodarowicz) 
b, ^E-U-^^.-^— • T> K • • ^-y V / & v 5 — (Mol. Cell. Endoc 

inol,.) 4 6# : 187-2 0 41 (1 9 8 6^) £.0^ '^J^^o ? ^ y y (Go 
spodarowicz) b, > • H^a-X (Endo. Rev.) 8#: 9 5 — 1 

hi (i 9 8 5¥) &#is$ftfc^) o iWfasa^SE^ (fgf- i 

1 9 8 9^) ) o LA»U FGF^ftH^*S|«*tS s »J!&t-*|-L"C{k^*tt-C*)5 

. Lrt>U mbWiTO^C0^it^<D^ffl{i^Lfc^^#^5 (mtf, 
jo — 9— (Carter) b, • • 77^^-^ 1 7^ K • 7f- • 7^ 

• • *>—y K • t — y ^ : /^tn-^/i' • T^K' ^ V ~tiAs • 
'fy^y^-i'aVX, 77^-7-^ - ^^yn-^Mf-yK, = a — 
3 — ^, -^ — 3—^, 3 0 3~317I (1 9 8 8¥) £#8S£*lfcV^) „ 0ij 
^^^V^-r^-fb^^^^iJ^^SiI^tCligfflLfcPDGF, I GF — 
1, EGF, TGF-a, T G F - j3 RVF G F (H B G F t LX *>£fl bH-5) 

y^b, v 1 t-t/U ■ ^ y • >"<7f >f ^-v' 3 y 84^: 64 0~ 

64 61 (1 9 8 9^) ) o gSSBWo^-Cli, T G F - j3 fem&XMXZ V > 
JCS^Sr$ijaS:-rS„ L^LPDGF-b b*^v-i: I GF - UttTGF- 

6*J/iit*PSrt>fcb-r o (Id.) IV^V (Tsuboi) bi±, BB^fctljfR— 0>b FGF 
• (J. Exp. Med.) 172f : 2 4 5~25l! (19 

9 0¥) ) o — *\ ©?><^SH I ?-*'&A/t l v>5-c , fe^>9 7 f ^X{i^'XZ)ifiL/MR 

f 
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1 2^ c &WL^ittL(±V e fib^V^il&-C*(±#^^nT^-5 (7*^*? (Presta 
) Cell Regul. 2*: 7 19^7 2 61 (1 9 9 l¥) Xtf/^tf (Rus 
nati) v^ — -t;^ ■ st? • ±/l>7— • 7j iS&u is— (J. Cell. Physiol. 
) 154f: 152-1 6 1 1 (1 9 9 3^) ) 0 CWi^^ILfc^fc 

^iSffl tsr-iCis 7J7£{im££n ttiTt^i^ 

B. TSg 

^o«2H6«j* * mmmz £^xn? 0 mmm* f g wiot;^ 5 >\ 

FGm(4il^> ft<©fcW^e>»it$n<5 : (1) 7^o^^fy, gfxi 
I I, S^t^-^^uy^Vh (von Will ebrand) *ttt57-f ^Jl y 
—*f>WkWfa ; (2) ftj|t hXli^-> hn>^ ; SO' (3) 
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, 7^^y y-^SMiftt^tsH^x i i i 

7h-^ h^y T«M&7 5 0 9 7/8 7-§-(il^^«J^IEttLT^5o 
~*Ui:7-f ^y /— y><Dfcl&Wi* BfXI I I, 7>f hnyify Ti I CO J; 

tL(^7^ 5 >ia*?WS:-&tf. ^hoiFw (Stroetmann) , #B*£frB4, 
4 2 7, 6 5 0^RXfmm4, 4 2 7, 6 5 HS"t±, #|«<OM«tRtrfMlf*li» 

^t&temm<Dte<Dmfa&&mft<om&^\,^x&toLx\,*z>o (R 0se ) h 

<£>#@«M&4, 6 2 7, 8 7 9fSM4, 9 2 8,.6 0 3fll 7^7'!/ 

OttHSaaEOttffiSrM^L-CV^. JP 1 - 9 9 5 6 5 li % iiJUSf&JgOfci&O 

^SS**J03BBS©fc»©*jx hSrH^LTl^o T/ls& — (Alte 
rbaum) OfcBftPSfgU, 7 1 4, 4 5 7t) Xt**— * (Morse) P> (*H#fP 
#5, 0 3 0, 2 1 5f) li. S^0>FGim<&fcibtf>#ft£M^LTl^5„ £ 

Miller) <b, ^mSSflfiU, 9 3 2, 9 4 2fS()!^^, PCTtiBI§§W0 9 

1/0 9 6 4 1^) „ 

-fA/ AG (IMMUNO AG) (^^ — V, ^-Xh!)7) Xtf^— y 
y^^x/^ (BEHRINGWERKE) ( 30 (Gibble) <b, 

h7^7a-v^3 >- (Transfusion) 3 0# : 74 l~74 7l (1 9 9 0^ 
) Mi, FG«^ia^•J > l■|^W^75^±t!lfejc•^*mI5L-CV^5 (Wtli, -CA7AG 
^^ff S*H«Fff|g4, 3 ? 7 7, 5 7 2^RXimm4, 2 9 8, 5 9 8f^# 
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X^-/M7yK (BAXTER/HYLAND) (n-^>- v^/U*. *y7 
*^-T) fifti£FG (ARC/BH F G) £*|W]|f!3g U 5lfiBS*ftlfe^-C 

-t hE&3fe0>*w**<lrgX-oi^5 o ^tih<n?^s<?mt-t'b&%;XhZ><D 
T\ MlilW^y/^I^L-CT^-^ig* L#S. W-H-Ctt, FG 

, ^->^>mmm& r&q*mi tr^^mz-t^u^ (prion) t^tststi^ 

£i N 5'frffi;i s *>3„ r<D#i^Ui r^;7U-ffc°— (scrapies) J t ispMfti k y i/fr 

ARC/BH FG(i'7v'^^-N°^^-g-A/-CV^^V^-C% gfcW-CA^RTfiBfcT 
SSfC^StWC&So fflx-ti. ARC/BH TSJi^v-hn^t'V^ft^^ 
CthhD^lfy^ 7^af=y^*3S:i\ ARC/BH FGI«-> 

—tH'PtliW £<b(d, ARC/BH FGIi, ^7** — v^>hfe (solvent d 
etergent method) tdj; «? ^-Y/U^ri^fgttfl^ft, 

w^^J: , ^o-cgfc*H-eA^BT^j;tw«t <9 t7w^-^>*^ 0 

ftoT, ARC/BH FGJi, 5i«EffiWH"erfTJR"T?A^te*T SiCfot 

MZtlX^^Z&Zf^b, *. — i>3 > 30#: 741^7 4 71 ( 

1 9 9 0¥) ; 7— 7— (Lerner) P>, v^ — 7VU • ^7* • v^/U • y i^— 



(J. Surg. Res. ) 4 8# : 1 6 5- 1 8 1 H (1 9 9 0f) ) „ 

^mm^m-r^^t\%^tim.m^f\.x\^\\ fgh t&^itwMgw 

y^^v/ —?>mjg.m$ 3 9 g / 1 x-h *) , hn> tyisi? 200-60 

0 U/m 1 XhZ F Gti^L < ii^JP Lfcfcfj, oMRUW^.W.^-f 

(^VT^ (Byrne) h, r-f y>a • ^f-f^ • • 
if — i^o: U — (Br. J. Surg. ) 7 8 # : 841-8 4 31 ( 1 9 9 1 50 ) 0 7 
^/yvllt'lfc^ (5mg/ml) , ^T(-S*^*tifcKii^ huy-> 

trm^O|*I^fig^$IJ^-r5 (^y*V> (Hedelin) 

#/U • y if — ^- (Eur. Surg. Res. ) 15#: 3 1 21 (1 9 8 3^) ) „ 

c. ftmmk*:(nmm 

— igcD-f (bone induction) V }) X h (Urist) lb (C i o T^JICfE 

• t^y^^7 • 7V K • V U-f-rs/ K • y if— 5=- (Clin. Orthop. Re 
1. Res.) 7 1# : 2711 (197 0^) Rtf^ti >— • ^ 

3^-/U • T^7t"? — • • if^^^x • if? • US A (Proc. Natl. Acad. Sc 
i. USA) 70f: 3 5 1 11 (197 3^) ) 0 WMM&<D t°oi> MC&T 

m^zm*&McmLfflmmm<Dmm&mmi-z> (7* (Rath) 6, ( 

p > K» 2 7 8t:8 5 5I(l 9 7 9^) ) „ 1 

2 B^«b i 8 Bcnffliz.&zz,, mstn.-Wm%ffixftmLtz'hi?<nftmte2 l B*-e 

1^:5 (l^^V— (Reddi)' , A., -{> • x^x h7t^7- • ^ h !i 
• Jr>r*7. V y— (in Extracellular Matrix Biochemistry) (fc°— y (Pi 
ez) 
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h, ed.) x/Utf'7- (Elsevier) , =-^. — 3 — ?, =.^ — 3 — ?, 3 7 5 — 
4 1 21 (1 9 8 4 m ) 0 
^5^7/Htf-7hy y^^ (DBM) lt-WBf&?>'<? (BMP) t LX%a 

(0iJ;i(i\ 7i3 (Hauschka) h, is-Y — f~/\s • if/ • it^T x 7 h I) — 2 
6 im-. 1 2 6 6 5-1 2 6 741 (198 6^) 7 (Canalis) h 

, i'V—i-sl' - sts* ■ ? V - 4 ^^<7Tj fr~i/a > 8 1#:2 7 7~ 

2 8 1H (1 9 8 850 4r#flH£;h,fc^) . 8o«BMP«p]£^tJo9 
, BMP- 1t5>6BMP-8 ti&lE$.tL"CV>4 0 BMP-3WBMP-7ii$ 
7c. -frtL-e'tL^-^ 7" — > (osteogenin) St>*ffM?W^-l (OP-1 

DBM^K(i*A^#MiB^^m^^^^|5S^). B^_h 

BMO!:(i^JPi$tL-CV^5, £k(c s ®ifcii*l>fc< ki>4 9%xhZ> tm&Zn 

(hy^5 (Toriumi) h, T*f— V* - Hrzf • Or h 7 y i? ^ 

y K • T> K • • if— y (Arch. Otolaryngo. Head Neck Surg. 

) 116#:6 7 6~6 8 0I(1 9 9 0¥)), 

hDBMI±7^ y ^7(7)#f4lS(Cj;oT, nlS¥««)|||Ct#fc«t 
tt&'V*1-3fc»{C»fcftffl£ft-0>5 0 Ld»U «ODBMIi^^a 

P BMp Slt FG h !) (Hattori) P>, 0 *«E^^#$(ISS" (Nip 

pon. Seikeigeka. Gakkai. Zasshi. ) 64#: 8 2 4-8 3 41 (1 990^) 
-.jjVJ*? (Kawamura) h, 2 V — • V^.'f j ? 7 • T >- K • y U-'f 
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K • V ^ 2 3 5#: 3 0 2-3 1 01 (1 9 8 8^) ; >=l 7 ? (Schlag) 

h, ? y =-tuv • ^/u-y^-r-c • r> k • y Kfy k • y "5» — ^2 2 7# 

: 2 6 9-2 8 51 (1 9 8 8ft) RXI^ =l U/^yh, ? V =-1d /U • t^y^f 
^ X • T is K • !/ WryK- y f— ^ 2 3 8t: 2 8 2-2 8 71 (198 
9^) ) , RXI^Skm^, (Wang) h, V^—fjV ■ Or? • ir/l^ — • ^ 

^"^5^- h y— (J. Cell. Biochem. ) 1 5 F : Q2 0 7^ h7^ h (19 
9 0fj=) ) £^ts>m*t£jjmz.J:^x®-$-£titzt 3\ tb^^^^T#^Hf^ 

t s (i * , mmmi&^&wi \m l v ^m^^M^-t- 5 ^ «> icttJB l#s *ms 

-CfeS ^*7t^K (scaffold) J iLttMUIlS, L*»U rfTJK^A^ 

t wtLT v n 5 ■wmmn zfx\^ t<D±icmtz^-wm^ 

D. jkfT'nr— fef 
Alikf^n^— ii^^?y 7 1 h^/l^ncc^-u^ (PTFE) j&»e>jR 

3z£tixztz 0 ztubnmmtmmmcDskm (Herring) h, -y— ^ 
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]) — (Surgery) 84f: 4 9 8-50 41 (1 9 7 8^) ) , FG (n— i?^ 
'v'V (Rosenman) i^-f — 7VU • • "7— • f— iss. V — (J. Vas 

c.Surg.) 2t: 7 7 8-7 8 4M (1 9 8 5$) ; U>-^ (Schrenk) <b 
, y-7~>7^ • 7^ K • iz-T^^^ay- • t-^x!i- (Thorac. Ca 
rd 

iovasc. Surg.) 3 5*: 6-1 OK (1986$) (KOveker) t>. 

'y-7:>^^ •7yK'*-f^i-/^= ) ra7--f—^xty (Thorac. Card 
iovasc. Surgeon) 34#: 49~5l! (1 9 8 6$) RXJPisy (Zilla) h, 
-y— i?s!J- 1 0 5# : 5 1 5-5 2 21 (1989$) ) , y^y'ti^^^- 
is (Mx.Hu fr*? — (Kesler) P>, v 5 ^ — ?vU • ^ • 7— • "9— 

• y— 3# • 5 8 — 6 41 (1 9 8 6$) (Macarak) h, 

/U • ir^-y • ir/U7— • ~7 -i is— (J. Cell. Physiol. ) 1 16t: 76- 

8 61 (1983$) Rrj^-r-r^iS^/i- (Ramalanjenona) h, iS^—t/l' 

• Hr-f • 9 — • t-i/iU- 3# : 2 6 4-2 7 21 (1986$) 
Sr#flB3ftfcH . y>- (7^!»7A7, (Willams) h, S?*— Jvu 

• • -y— -^77/U • y-y— 5=" 38t: 6 1 8-6 2 91 (1985$) ) £ 

(occlusion) jg^SrW-r* (0»Jx.tf, Am) . 

e. jmrnfo 

m&Mf&lt&tzti: 5 0 HB F G - 1 _£.£5HB F G- 2 &£f<7? % ■*> 

is (Tompson) h, 241t: 1 3 4 9-1 3 5 21 (198 8$ 

) > ; f— X (— Tzc^ (Hayek) 6, /W^^'TyK'-'V^i' 

/ 

! 

77 /U • Dt-f • ^^a-T"— >3^X (Biochem. Biophys. Res. Commun. ) 1 
47i:8 7 6-8 8 01 (1 9 8 7$) ) ; mffitkffim^m £ tltz 7 - ? 
yt'37-^^^fcHfPTFE77^^ {V>~fV^h, 7P'>-7> 
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? - sF7 • -Tiya "TVU - TiO'f %— • Hr"7 • -^-T^V^ USA (Proc. Natl. A 
cad. Sci. USA) 86t: 7 9 2 8-7 9 3 21 (1989 #0 ) £#ofc}£4- 
; XliftA (7°— ^7 (Puumala) *b, ^W^- U ^ (Brain Res. ) 5 3 
4#: 2 8 3-2 8 61 (1 9 9 0¥) ) tt^^«^*«iE«cff*JiL»0*^*tfc 

t P<n&.T&HZM.tbi* s 3itltz7 J Zf V yf/V (0. 5~10mg/ml) Wt % 

4 0yrtt'IfM^ft5 (K#7* (Dvorak) P>, 7#7f>!/--^^ 
XT 4?—' >3 > (Lab. Invest.) 57^: 6 7 31 (1 9 8 7^) ) „ 
F. &ffi%fa&}^ mm<kh* : 7vy j rV'<V- 

Vo&mffi&JiZ.v'V t5r £7W£*iT^5 (/i-s/* (Luck) h, *mft$£ft 
M3 3, 3 7 5^;^^^^, fi^4, 9 7 8, 3 3 2^) 0 

Lri>U ffi«t£tfi£.MW (AB) ^FG^P,, Jtlfclft{£l/ ^^T\ SfcNpMd»& 
iC0(D^ffl^tt:^M^^m$n5<b#^^tl-C^5(^7A (Kram) h, i? 
+ JvU • • +y—Vt)jC • yt-f 50t : 175-178 H( 1 9 9 1 ¥) 

)o *»ABSli6ftl:*i:jgj|¥L, f»f-5 <t #(iT S^^(^nx.<btiT 
#fc„ Lrt»U TET HC 1 S^FGtf^weS^TK^^-rSf&OAB^O 
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(Schlag) 

h, '<4*-*7- V 7/UX (Biomaterials) 4 # : 2 9 ~ 3 2 W( 1 9 8 3 ¥)) 
, ^cD^*(i, AB-FGrf^^l^L#5TET H C 1 <DMt mig&ffl 

(± A B -»1T S (DJrt&fft&V ^^SO^/XttA B - T S *P<D A B OiSO'/X 
(^-Cfc^o rnliET-f&CfcJ: Hot5^^ s ^(^AB^liF Geo J: 9 fcT S 

/ 

So 
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5) o 

o 

^ j 
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5tsit»+m< i:i<rtmw, wiwmm<Dm$\vmw)*:%z> 

5) o 

J&K, FG^«DjS^fcJ;0{FG«@|lfl^|Hl^Se{k$-li:5- t^-e#5 0 

T\ FG^iJ«<D^l>F^|^>t>{cJ;»5 gfttlft^^ FG^®@-r5mj(c:FGSr 

■fr<t^Ce>v^+^ffliajcFGSr«H$-e:Sci:^"T?t*. ^ttfCfi£ fc, «^ 
fiK (BP*>, a? 1 — tvk rtSMfcS?) «:fl£9lfta&*««:FG^J:oriS*b*4 
V ^tztbizM^X-h <0 , F G *Vc{i^D F G £^ifJMHI?(C efc o -C<7?JWSf+# £ << ^# 
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5 : 

±? 1 0 0~ 1 3 Omg/ml 

(**) 

(t h) : 5 — 2 5mg/ml 
/7^?/-^> : 5mg/ml 
XIIIB^ 1 : 10 — 4 OU/ral 

y/U-<- h-8 0 : 0.3% (Wc±) 
pH : 7. 1 ~ 7. 5 

hny^f»^ : 3 00 + 5 0 IU/ml 
T/U :/$;>- (th) : 5mg/ml 
~>>- : 0. 3M±. 0 5M 
pH : 6. 5~7. 1 

j*tf-t-ftmxhzm'9 . t<Dm^mmx^\ 
fig* m -7- Wir- a <dm/&4^ & ^ t % $mrfm\-m&tt&fo& x u/ 

^^^^&^4^t ) 3^ki i 's^^ gfefr (mediate) -TStK ^^«±itifit"S ( 
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\z.fe%xt£\^\%(nfem.*fcmft%(n\z.^m^M , fgf-i, fgf-2 > 

FGF-4, PDGF, EGF, IGF. PDGF-bb, BMP-1, BMP — 
2, OP-1, TGF-B, CIF-A, CIF-B, OIF, T>*Jit¥^^ 

^fittc^f) , ^t'TSIiFGF, E G F % tt^4*flt*5 <fct>* 5 7 =*r y^/K 

ffflt^o CL<?DJ1I«{C*JV^-C. #J;Lte\ TSI4FGF-1, FGF-4, *5«t0« 
/StliPDGF, *3«fctfHBJWiNejaSr^«-r5. KfifcAH-y-fcttSLfcTSfi* 

<Eii-r 5 fc #> (diiffl -r 5 r <t # -c # So m {»fitJt/0^^i^75- h ta z> m&<D 

S'J<7)^tC*3V>-C, #3S91fiFG, DBM, :fc J:t*/*fctt**J»BMP «^ 

*?^) . bmp, ^Bffc.kVDBM, *f>wc-tne>«>»flfw^e>, k 
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*5«fctfC I F - B «D J; 9 ^ftH^^i^ LfcT S (^ffflfi, C 
fc*MMs «t 1>V£ Lfc#© v ^Ttffl "Cifc 5 tc £ 5 . 

$f*LV^^|(C*5^-C > t«!i»SCHBGF-l«:FGlcMT, ilKKteffHB 

* < £ t> 2 KDf&^m^mi&MZ: F G Kj&DxL, ^SO^ftS^^rMJS Lfc F 
j^SH^lcAn^T, DBM*5«ta«BMP^*ix5iS-en?>{c:*i|RB$ix^v\ 

J^v^n^ndr-y-v-^J; 5 fcfet£<8jK ; 5 -7yu^-n i>f j/yp (5-FU) 
feta- 1 - hU^>^ feta- 1 -=*^e h y ^v^Wj; 9^i5t^3!m^ ; 
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mfZt>(D&<a-£tiZ>fi\ tib^famz titer, ^ : fc** 5 >t3£W&<D%zmffil}Q 

y->- ;tiM;*» =fjl? K (-fey^iSiOf/Jfciiryft^DNA 

*3«fc 

tf/ifcliRNA) BMP ; DBM;ttft (0iJxi{±\ iGSfe&flt, flt& *#>3:fc 

*lb(OfjlJRl£;Jx&V'» : j-^yjrY—ls (BMP 3) ; BMP-2 ; OP-1 ; B 
MP -2 A, -2B, So it/- 7 ; T G F — j3 % HBGF- l*3«tt/-2 ; fcfc 
t/{d F G F — 1 io «t tF— 4 o TSSrfl»L4^^fnotOtt, 
W<DTSiZ.Mx.5Z ttfX%Z 0 

MS^tifcFG{djSS$nfc#^Sr-^x.5r ttimtbTt^&tiZo r 

*5 «t t>V£ fc (i-r v t-^- * 7t tr k d -e f g & «t ■? &nmmm z-zsztt* 

GF-1, FGF-2, FGF-4, fcJ: P - 1 <7) J: 9 /ijSSB^^tt 



Page: 26 ¥9-502161 

*&w\-z, vmkzm^htitn smi8.yo*5£Tjv?&£ *)%yofr<D&xGmx&> 
iFDAiaotiH^iiti^^) , tiimAteztiz®%^mmxzte\<\ 
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vxmzm\<^titzT s 14**0, *#{c*Bife$n^ Ax^-B-^ii^-rsifin^offt 

^(c«to-C^^i5fev^i:$ix»5*aa*fflfla-Cv'--K' (seed) £*Lfc 0 

^ot^t't'A/WIoffK'tat r t*s-e#*o #J/LJ4, 

FG^>4 9^TS(4BMP*34t>V*7t(4DBM$rMS-e#, 

»Sr#i«FT?#*v^-C*>^5d»e>, DMB*&*i^ffi-entLS:ff 5 - £(4T*##i/\, 

^^^^^{4, TET-FG04 5**l8^ABS:iJ£LfcFG^ ffi 
J£ Lfcl > F G iZtt^X F GW##434 U^JtttSr^HltfM:! <bl|| LTV ^5 r £ 1?*> 

^^(4MM-t-5 0 #J;LI4\ fflm&TETi>*b±f£\,1tTETmu&m<PlZfr 
, ^fc(4C I P HCl^»t'pJ-*fL<^J*b/tFG»SrS1-rtJi«toT, USt 
ftlc£g|5<DTET3;fcf4C I P^FG^tC^oTVN5^{C^^ff^iX75>o^ 

^S^(c4o-Cbtfe)*:^ti5r fc«ra*fcv\&«, TET^fcfiC I Ptf>4 iteA 
B^TFCl'IcfeS^^ 5 /-y^£rPl«U F G&'5i£Sl"t~<5 cHS C ^^"CV^ 
5„ ^^^^y-y^Sr-^M-rst, -?T^^$tL7tPl*(4FGtF(^or 
V^5®*p-C#5*<75TET*fct4C I P L&V ^ &t>tlZ>„ Z (Dgfeit?)) 

TSW£;taLfcJli*^1teJWW, *3 4t>*S^< -r^t"#(C*5(t5ti^L 

•*«Wo^-t(75^J/j;^{4, T s w38E*$lxyt*^i3J:tfSfe^tt©li:fi56<J<fclS 

/ .■ 

ktf-eZ&o T E TSfcliC I P<D4 9^3t<kHI^II«6<J{CTSS:*ofc^ 
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HBGF-1 j3 Sr-f ^dr^.^<— a >Lfcy/U©^x^^^n y h &^i- 0 H 
BGF-lj3(l O/ig/ml), hcz^tf">-(2 5 0 n g/ml)*5j;t>*l#*n^-frfc^ 
^^(0, 0.5, 5, 10, 2 0jocfcZ>*5 OmiL/mD^tsfeWLZZ 7 

]) =i— h&feM&J^mUl., 1^5 y (Nature 2 27 : 680(197 0))(C|E^O 

cfc?(Cf|§{iU fehlttl 8%SDS^y 7^ y 5 K^'/WCa^A L7t 0 

„ ^V>-C— N n-fe/Hn — ^±(C®^^d y h U HBGF-1 jSC^t-S^V 

K«r, HBGF-1 j3 lZ.tt-fZ>mft!temm*° y * n — ^/U^lf 3r*£ajftL?# L 
-C|s]^L/c 0 

0. 5U/ml ; /^|C) 5 U/ml ; /^^D) 1 0 U/ml ; ^/UE 
) 2 0U/mr ; fcJ;t>V^/liF) 5 0U/mlT*fcofc 0 £-*<7Vn°^/UA-F(C|2] 
^Lfc^/Mcjoi^-C, #^<DU— V(iJ^T^-at? : U-> lttSDS-PAGE 
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/ralHBGF - 1 /3«r&tr ; U— > 4 (± 2 5 0 U/ml h n y f^Sr^tp ; *j«tO« 
^5-13110, 1, 2, 4, 6, 8, 2 4, 4 8 io«fc t>* 7 2 ^PM{C>r 

@2I1 flttftHBGF- 1 /3?M<7)«<!; LT<7)3H-^ 5 <9 

y 2 5 0 U Alfc ±^ y ^ 5 U/ml©#ST, 0, 2 4Sfcli7 2B*ffl 

^yJra^—> 3 >Lfco rtL^W-^V^/K^^r^^r, ^^T'N I H 3T3i 
mz.M^, ^rtL^^»J3(CiE«^c7)J: 9(-*VNfc 0 CPMIt HBGF-ligg 

d 3 i?H4, if^MF G F - 1 10 0 ng/mlMS FG±t'7 0 P B ltgH Lfc?£ 

LfcJKi:ftlt«. f G±-ej£W£*fc'>fttf>iftMa <t Jfcg?-T5 (0 5), 

Hi 4 Stt, fflP£§! F G F - 1 10 ng/ml*iJ£ F G JfC 7 0 Lfcf£CQ 

fcJKIcaitS. ^MJ£FG±-C'^W$^c^^M<ttt;^-r6(lll5) 0 
HI 5 F G_k"C 7 S t 

m 6 FGF-l 100 ng/ml|£J£ F G_h"C 7 0 M&& L /c 

117 1 0 5^i|&/FGml<7)^T'FG(C5f^$-£/c2 4&fffl&V>K htffflFf*- 
flRrt&l&MSfl) AlW*/^ — 3 0 FG©^ W*5 «fc t>* h p > fc*V£>jg 
^(i, ^nW4mg/tnl*5=fcO*0. 6N I HWmlffccfc. -t©#«Lfc» 

/ 

Lfc 0 7 -f^B^^fy^t LfcRtRo&JISoa^tftflS <h JttH-* (0 9), 
HI 8 1 0 5iBS/ F GmlOlgS t* F G ^itfc 4 8R*|Hlfca> fc hJWflHfr 



• m 
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Kilo), »#*SHBISH4* y V 

Mil ^*frhft&m^tzPTFE!h^&mft<D7Bm(s<*;UA, C, E) 
O'HBGF-liSFG -C'ScS ( E *5 J: X* F ) Ofan^-efc o tz 0 

, FGF-l^FGT?«iiLt^«ftt, XfcMfcWRrtttjfcWfcjSU 2 
8 B <D^*HS\ IWWfci^v^n?/-^^ Itif 

fit 1 2 8 0 &<Dm c&mFmm&i-zmmx-h v , «t ^(d^^ fg+fg 

il2 Ull -C'IE«c Lfc^fiS 2 8 0 ^(DjfiL^fil^WI^^M^^M^ 

hb GF-iis FGTti( i ) (Divjtifaxh^tco mt&mttm&mK to n, 

TF E^fit>i-TO(D^Il|!c(l21 1 1^4 3 'L>*3«tZ>*±{c:M i '5- <t^T'#-5)^^Lfc 0 
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Sr^LfCo JtKL.T, F G + F G F - 1 T'^l Lfc^S^tt, JfiLflfc<0#|6llC»o 
HI 3 T/U^-^A^M^f^ LTgHiLfc lmmff*J«ttJ ? 8iiimi£S<0^ f ^ * 
. (114 DBM^i, FG^tJtSfcliDBM-FGlCj;5 7 y h (C*5fj-5# 

115 DMB-FG«iJ;5TOW^^{C*3lt*#JK^»S38«rIftWt'*ia 
HI 16 DBM-FG, DBM*fcliFGWjB?^rt^*S^I¥^2 8 BWScWIft 
HI 7 fft2 8 0, 3*flfc<tt;4*flt©DBM-FG(3 Omg/ml)sI 

in i 8 Btt, **aa»RBo^«a 2 8 08wwis«<d»'c*>*. ssnamfcicje 

HI 9 DMB^W^T**!taL7ti*)^WgIlI$P^^-efe5o 

H 2 0 D BM— F G ( 1 5 mg/ml) KJE&«: L -CHTl£B(^/& $ *lfc!&r L V ^#C0 

02 1 D BM— F G ( 1 5mg/ml){CJCS^L-CSSHftJ{il?K^$tLfc*f LV^cD 
?Xt*fc5o AStfJt-, DBMW*i<t^ DBM-FGt^^I*L 

12 2 3 X 6mmii:^C7)FG<DTW*^7l>ib<7}3 7 °C-C*cDT E T<D^SrC*£>5 

ffl 2 3 3 X 6nmiii:|lc7)F'G<D^V ^7^<bCD3 7°C"C*<7)T E T<7)i£f$t"C&>"5 
o r^^^liTET10 0mg/Dil&t^ PB S 2mlT-rWcLfc^?#f^4 3 (-A 
tLfc 0 IiTET«l±, 3ml/BO#l'g-CiSiaL-CSl«3tftx.SPBSWHJfS 
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7-9 14 2 lEj<^ll^spi^-efeS 0 

112 4 5 0£fcf4l 0 0TETnig/ralFGtt3X 6 numE^T^ * * 7$>6<£> 
l'^TET©l|tfc5. TET©»Sli, feB&«3tM.S«i«LHtO. 7 
5ml{C*5V^-C^3fe3fe^6<ItC*J3tL^o ^il?>«>ie»JC«[ffli-5®Ktt» 1 OA© 

i25 TETi£FGO^ttll »FGj: 9i#AnL;fc 0 TET^L/ib 
0 jy«tt>*l 0 Omg/mlTET^^S X 6mniii:gFGv h y s/^;*<7) 1 5 

Rfflizfrtzz^KX'hZo 7j*9it. na~&*)mx.zmmo. 7 5mi*piz.mw 

iSU 4t(C^#Lfc 0 9 TET^^^FG^ h 1> y 9 Xt5\ TE 

T5 O^fclil 0 0 mg/rnM<5T*i7!>>£r-g-tr-^ hi) v9*£<9 t>*^fc^ <b -f 
5„ 15 91!:, TEmtFG? h y y^miirA^^dSx., -^TT 
ET 5 0£fc(±l 0 Omg/ml(7)fpm75^-atf FGv h V v 9 T^VtYS* b. h k'^it L 
ft^ofc' <h£ri|;fc&g-r5 0 Lfc^oT. TET5 Of tl±l 0 Omg/ml©^ 

#{4. ^ywitrt©FGv h y y 9 ^(Dm^m\mz^^^> 0 

H2 6 TET^J£FG75^^LfcTETOfei0fSf4 o 3X6mmTETffiS 
FGT^^Srffltf 2ml<£>PB S £fe 0 & 9 &;tfc 0 SlfTETWfeilgtt^ 

zfi — h±r-3 7X:x-i smm^ ^*^-<—^b >Lfc„ &^-c\ pj.#isit©ii: 

(12 7 FG-7 MJ •7^X^f>©'>7'n7o^t^, T 5 / ^ri/^ y >tS 4. 
t>V hci^^>/-/K75M 0 glJ^rO. #«(OS4ftfl 0 0ml^O3 X 6 mmil: 

f!W^*^£y >^»Hb^7k2mi4.|crtLfc 0 ±M^fe0^'9^^ > fct£ 

#J«^$r^tL-e*n 2 75, 274*J«fctf32 0 nm-C^7t^^)(Ci|iJ^ L/c D 

» / 

112 8 TETiSFGf-f * ^ib<DT E TWiSgtll, TET-FGf^ 
d2 9 T E T - F G^f>OT E T«|d^lt5 F G ^ W^f SS©M 
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H3 0 5 -FUiSFGH©5 -FU©llll 5-FUW@WMffl 

(13 1 nih 3 T 3i0kmWfflte<n7j7**?^^iz.tt1rz>7£ik&&.J&<n 

iS.E.at^U ffl*cOfJ^i: LT, 7^o^^fy|JNIH 3T3i 
HI 3 2 NIH 3T3iif»(7)FGF - 1 {C^-TS jfeffcteS/fcOffl 

#§b^ 0 fgf- i <Dmmi£M<Dfkmmz*. ^<v^tErx\ 

(D¥-i*j±s. E.t LT^U mm<DmWtk LX. F G F — l f4N I H 3T3B 

@33 NIH 3T 3^mm®m<DFGF-2Ktt^Zfeik&&fc<nmAi& 
#H3^ 0 F G F - 2 ©^SifflP^&I^Ifi^ ^tfVxV^-t V<-Of£V^ 
^/KCAP^/Co x — *(4, ✓m'^? — mi&^tz<9<D&mmfc<D¥-&)±S. E. <h L 
T^U mm<Dm$kk LT, FGF-2I±NIH 3 T 3 «<^^tb{C[6]^^ ^ 

1213 4 NIH 3 T 3 iif F G F - 4 (C^t Sift W<7)iift 

#H#>o FGF-4(D^m*P(D^^gE^, ^'<V >tftETX\ 

(D¥-&)± S. E. £ LT^U fflt©itt LT, FGF-4I4NIH 3T3i 

03 5 fc h^^TOia^(HDF)(7DFGF- HC^-t-S^t:tt^c7)ffi4 
fe#^o FGF- l<^^ti*PW^<fe)IB^, ^^y>-#ffiTT% fl^f 

JlSW^tS.E.iLt^U fflMtHt, FGF-lliHDFW^til; 




1#*¥9-502161 



IU3 6 HUF<DFG¥-2[Ztt1r&mk&Kfc(Ommfe&m&o FGF-2 
(H3 7 HD F(D F G F - 4 (C^tfS F G F — 4 

<Di%mmj}Q<D&m£)%i$:. ^f^v^^^— <Dm^^^^^tz 0 ^f— 

<h Lt, FGF-4«HDFO^rtL^fS]^^^{t:i4^^i-5r ir^SEBJi-^o 

IH 3 8 HDFOFGF-4 l^f^TlfMMi^fc i^F G ^ ©ffli 
fe#!9#.o FGF-4^FGM^^ mt^^r^^— (DTMV^M^H 
< 0 FG^FGF-4©iili, FG*5j;^^*5j:i^{g^^^^— £i§oT#J 

^^octt^FG^^, FGF^^\ ift^-t'FGF-4 1 Ong 

^^IM&^i^S. E. t LT^U mA(Dm%tkLX, FGF-4I4HD 

139 &E.ft&Tsmmm<Dmm 0 



mm 
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*w»»fc«r/H-*-s»g\ Tsit nncjgfflLT, m&mmL, ttuzx^st 
#^^0, ^tucj^a^ftijcu sk-m<Dm^m^^-it, ±it&m&-i-z-mi£ 

VaX'hZ 0 fg, BfitfaiiT sen 1 o(Dit*fe5o 

*fcJ4teO{b^«J, £fctt*n&©ffi^&j£fc£*3&ft^ft:i: LXi§}< k 

, ^<vfe£^tzumc^$Mj:m&xnto£thx\,^i±m<DT sx&z> 0 i&Mm^- 

STSli, il, Sift:. fflffiMiS&Tfi: 1) TS^OME^W^Iffitt^ 

fcu jpjatu ntzt*m4t"t-z> ; 2) ^-7^ <Dm&m*-v>£mm&&f&& 
3) Ts^e>©ffia#j<z>jgeLfciti^s:priii{cf s ; 4) m^mmcom^^-t 

u *fctt-t5"T?*ttn«ri«*n$-e:s{k-gifeT?*>s. ^i/yit hbgf-i 
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*«ati:ffflt5i^, &&m*i*, mmmm. mmmt, mmw±, mm 

OteM<D%titiX-mttm<D&ffi%-iZ%abtlX\<^Z>HBGF- 1 te, HBGF - 1 a 
(DffuJfE&T-feSHBGF - 1 j3 *fc(iFGF(7)J; 9 t£ttL<Dtym£fLfzM%:*gtfH 

b g f - 1 <D&M<v±mmm}&mteirz 0 *wmm^m Lx&^-tzKMft 

^14,8 6 8,1 1 3^ isa^— ^rh, &HB G F <D&* (DM&T * ym%Z&\%: 
*J\hfr\Z.-tZ> a HBGF-lii, Lfz&^X, HBGF— 1 GOifjiE'ffc, WWr$.fc 

X~^<D^mXWR cSfrlX V >5^©Mi^(J, ^ it#(C&I 6 ttr V > Sf&ftH 
ti?l#M5rt^T^5 0 0»J;ttf, M^^#T-C% HBGF- 1 
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t>8aoHiiS> *S|Rl^$tL, BMP-l~BMP-8tP?lill5„ BMP 

l±*ytteW*#rt?'t>K*n"C?*>5o BMP-2liSfcBMP-2Ai: L"CgEfel-C*> 
5o BMP-4iitfcBMP-2BiLt^T'fcS 0 BMP - 3 (±Sfc^"^^ 
*?~^k LTUE^B-CfcSo BMP- 6(±*fcVgr- 1 <t L-CiS^PT-^^o BM 
P-7li*7tOP- 1 £ LTi!E*0-efc5o 'WftmMf&f^^fmt. BMP-1 
~BMP-8^t*f5^ rftl£fiB££*L&V\, 

if Ante, MJ£*fe{i^MJ£TS{^ffi Lt, 8b^<7> 

/ 

o >r * * 3. y ^mte^-z^-tzftZL^? t-zxmmxzfttz.nmxm 
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M£TS (Digit 

xi&m^nze mx.^, %m&^to<DFG(i-^x*mmm^\m^x&<sir 

ZXm<&f?m4, 6 2 7,8 7 9^; Jg4, 3 7 7,5 7 2^; iSX^4, 2 9 8, 
5 9 8^-#BB)(i % • T^^ci/^-fef/l'V'-r^ h (IMMUNO AG) (;*— * h y 

T, — ^)*D«tt>^— y >ytf3i/Utr • T??-^>y-e/Ui/^7 h (BEHRINGW 
ERKE AG) ( K-T OJ: 9 ^^<D#t|&#*fc(i^it^^^AT*# -5, «0fEH-e 

/ 
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frb 5 0 0mg/FGml-C-fo5 o L V M^HUd^T , ^ilFGtC^y 

1 1 2 Omg/FGral-efcSo *t>#f * LVM*g*Rl£*5l^-C, Si 
jfF G4><7)^W^fM(i^4^^ 3 Omg/FGmir**>So 

^0.0 0 9^645 Omg/ISfKnil-CfeSo LVMI&ttllCfc 
^T, *^ffimm*<D7^y}) / — <fx6mm.\t. *^0. 9^<b l l Omg/ml-C 

K 3 75><b 3 0mg/ml-C£>-5 o 

0. 0 3 .5 OU/ml-O&So LV^SI*il{C*5V>-C, hO^S 

(4 1 75»fc 1 7 5U/ml-efo^ 0 * LVMBIRfcSJVv^ h d >- \?ZsWk&ti 2 

-4U/ml-CfoSo 

mM-CfcSo St^^LV^^tC^o^T, US PM*/^^^iH(i2 -4mMT* 
£>3 0 -^:|6W<z>*>«lll«Hc:*3V^, # A-->^ Af4, #Jx.f4*«JlfflMI<D «fc 9 

#lr\, *IS0JO$f^LV^^{C*5VNT, J&gB^fcSfifa lng/FGmlT)^ 1 mg 
/FGml-C*>5o L^ffi*(CS3V^, j£*E^-2&S{i#U //g/FGml 

75vP, 1 0 0 /zg/FGml-CfcSo Ll/Mf8*KKl*5^-t\ J*ftB^-8l£f4#J 

f 

5 jug/FGml/ipib 2 0 Mg/FGmlt'fo5 0 *3SW<75#* LV ^jBtR{C*JV ^T, T 
ETifcliC I P$j&S£l4, 0. 0 1 frb 3 0 0mg/FGml-t:fc5 o *%^(7)I|: 
Sf* LV^ffitR»w*5V^T, TET£fcfiC I P«|£{±0. 0 1-20 Omg/ml-C'fe 
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So *&W<nmt>fftl£ LV^Hdjb^T, TET^fcfiC I Pc7)^(i 1 - 1 5 

#<5o 

*3 J: 0?/.* fcttSI S^B^J; UV£7t (iP C^Mis i XJifmffi 

^/c(i^fM^^fflc7)M(c-fe#L#S 0 Witt. EGFI^TS^ m<DM^<D~. 

ftil^#£ l^fiijilK&^-C HBGF- 1 j3£MitU FG|C»Lfc 0 HB 
GF- 1 /3l£fc{2HBGF- 1 a^tiiffif©t©HBGF- 1 Steffi? Ji, 3£ 
#^l/^<b, HBGF - 1 Sfcfi^r^^^H-t-^ii^^MitLfclCB^^ 

HBGF-Uli, IliDNA&^x-xf,, *S#f*Ff?l4, 8 6 8,1 1 3 
-5§- ; v^ — Jie>> J. Biol. Chem. 262:16612-16617( 1 9 8 7))^ftfflLTllL 
tz 0 mmi^ii, DNAn-KHBGF-l^Ml^^- pUC9ii 

1 /3£*st^Lfc 0 
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±E«HBGE-ll^it, FG^iD^t-Sflil^ftH^Ji, HBGF-2 
, IGF-1, EGF, TGF-/3, TG F - o , ffiSOjk/J^SjfefiKSH^f-* 

W.**.tf, j*ftHiP0>**fcffli£ L-C«<jfiL/h«**ttW4fc«:, TSlc, HB 
G F - 1 W J; 9 ^MIB^ CiD tt, &tiHtZ.ti\z.ftz.XffiJmL&Z 0 

PDWHFIt M3tU FG(cAP^L^#5(^rV^ h>b, Ann. Surg. 204: 322-33 
0(1 9 8 6)), tBf^tt, PDWHF^Mit-T5fci6(c:, jfiLtt^tt«H*tt»-A 

ill, ^tL(±a^^^co^#)^S|-r^o JfiL/HS£:IIliK U &9<7>tt 
^fi^T S 0#AP^^- 

?n&Mmmk Lxmzm. #»HBGF-uwt5 0 l^ot, 

^•TSfk^S:^tp^^^S-C*)0#4. ^y^liHBGF-1 

i 

<D±mf^^k > fcT Jjf-eflBii'i-S (01Jx.fi, ^uy'xPj, Annu. Rev. Biochem. 58:5 
75-606 ( 1 9 8 9 )#!$)„ 
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GI2), 7uaf?-7isi?^ % cz^^hy^^ fct h p > fc'VIII, ADP7- 

*B<D&&<Djj&X-&3k L#3 (0»J*.tf. IX J. Exp. Med. 172:245-251 ( 1 9 
9 0);? *y^¥— h , J. Am. Acad. Dermatol. 22 : 781-791 (1 9 9 0) ; Joi tf*' y 
— >^/l-t> y Am. J. Path. 136:1235(1 9 9 0)#fiB,) o > t'zfrfc «fc Z>V V t" h P 

I¥faT-#5ffi&<7>;fr&3H£/BL#5, #Jx.f;£, HBGF- 1 0 (TDffitefi, 2B<D 
m* <7M V f h p T s/ir-f Srftffl Ltff«t«. 3! 1 IC, figSH^ItS F GT'IS 

7ELtz 0 HBGF- l#ffiT<7)^#ig^i^flSc7D3H-^5: v>>I&f9iA 
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-r>f*'T7t^iLT, HBGF-1 0&«anLfcFG-e, ^*x£*7*/U 

o fclfctf, TiSO^tCjo^T, HBGF-liJ£FG4>©HBGF-lj3li N 

«FRTfl6-C*>ofci <t^ifti-5 0 HBGF-1|:^U *> 5 
tt^^Srt^to&ixTV^S^y^ HBGF-liJ£FGtMfc. f@ 
ttWfcHav^&tfW* J/ VrfS, HBGF-l jS^FGf^rojSMfiKItSH! 
Sf^b^ofc. Lt*5oT, HBGF-l^tfTSMlt -^yv^fcte 
HBGF-l £FG*<7) h o i/tfy JtiiUo^ >/^f J: 5MfiA» 

£^*>S hnyt>ia5HBGF-l V>Mm&Wffetl>S:&mirZ> 0 Z <D «fc 9 
LT, ^»^ffi|SI^*jJ;U«HBGF- 1 F G £ffilj§ U 

G f - 1 & s d s ^y/p.^ Lxnm-r^o mn 
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#JlC<g* m 1 : 1 */Ult<n^s< D^:HBGF-l75^ HBGF-l^F 

fttvztz \±Knm^<n>f&& m*ffi& t s (Dmmtf) $. tz aprntfimm 

Thrombosis Res. 22: 233: 238 ( 1 9 8 1 ) jo «fc t>* t° y y !7 4 v b > Transfu 
sion28 : 198-199 ( 1 9 8 8)) c 

iSTsu mm, mmm*tztefc<of%m<n\u.m^mm^-z> 0 ^mxm 
m#na*. m<D±M\^y^— tz>z.t*^&iin<D^&xw.mmmxzz> 0 ^ 

te$km&) iz-mmft ^mm-r s „ 



HBGF - 1 J3 ^ — FitDNA^7°7X 5 K^tf,mm^:fl§0^* 8 0 0 

mi^Mitufcc mm&£W2 4^m3 7°cxmmLtz&, _t»^ 

&Xtz 0 mm^^y h£0. 1 5M NaC K pH7. 2 Oii^ill 

fi£2 5ml(C^^Lfc 0 ^M^^^^^r*^S{L, 5 0 0 0 g, 2 0 

5*7 A^*W2 OmMy ^liffjfi^ pH7.3^0.15M NaCK^ 



SS0>J l 



F G^<Dffi&(Dtzlsb<DH B G F - 1 <7>Mi£ 
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U 2 OmMy >mWm^^<DO. 1 5M NaCli>f)2.0M NaCl^Sf 

, SDS^y y/l-T$ K^Vuft^tb-C^tff Lfc 0 fc 0 -^#-S§-3fi, l 7 

HBGF-1 /3*SffiA#B^tt^ W^ITS:-g-*/j:^?5»3E(cffllSi-S^:«)^ % & 
' *B J F-i£t*£r£tf' t°— *#-f-3 m2 OmMt 0. 1 5M NaCl 

pH7.5C*fLTSffLfc, 2mg«r lml CM-t7 7 D^(li 

i«i)(77^'>7, ^^-fy, ^t7)^t^7A|:Sltfe„ #7 
A£ 1 0^^/ K^#(0. 5ml/#)G0 2 OmMt 0.1 5M NaCU 

pH7. 5^1, 2 0raMh^fv?y x p H 7 . 5 <$<D 0 . 1 5 M N a C 1 t> 
<b 1 . OM NaCl ^JlBT'^tbi Lfc 0 ^ffi^^r 2 8 0nm<7>Sbfe^T*iiifr LHB 
GF-l/3/5SSDS7}fyr^y/UT5 K^«**»-ci^^$nfco 

mrnm 2 

H B G F - 1 <D&M& 
FG©^t*fc5 hDVkXa^HBGF-l JJ©^(n^, Biochem.27: 
2572-2578(1 9 8 8))£r#tf\ £fcteWr5/&££F Gl^Px-S ^ <t ^^T* 
fcofco HBGF- 1 ld©iR$jh,3^-<y ^SrS&U WHBGF-l?rh 
p v J;im<7) FG4>©^y/^fM^(a5^?)^5 r £ 
**»3?ri»«r«*Lfc. l#AP$-fr7t^(7)^'y y#fiTT'©HBGF - 1©^ 

HBGF- 10(1 0/ig/ml), hu^t*>(2 5 0 U/ml):fc .fctftSjbP Lfc* 

/ 

^<D^/N°yv(0, 0.5, 5\ 10, 2 0fc'J:tf5 0U/ml)££tf*8ift£3 7 



Page: 46 ¥9-502 161 

V /U7 5 b'<?^±X\ 7?!J (Nature227:680( 1 9 7 0 )) W^&{C^ofcal^c^ 
#TT*^ilLfCo ^r>^^ hnt/Un-^iCliyDy h L, HBGF-lfC 
ttfc-fZ>'<> K£r, HBGF- 1 fd^i-^^p^M^y * o-^-/U?iJ-^fctifiL 
ft^ffifflL-C^Lfc. ^^yyn. 7 h^@lC/fU ttlC1 7,4 00ni 
»fHB G F - 1 KS:£5 w i iSf# 5, 5 U/mlSt£^*&<Z>^ 

>flq£T"C, HBGF - 1 *s Ha^bT>'lJ:«tS5WS?^e>«SI*ixT^Sr. t 

Lfct©H B G F - 1 /3 <D±m.fe& 

NIH 3 T 3 IfflJ&OSH-^ 5: <9 iZ^-T 

NIH 3T 3«Sr9 6 McffAU 3 7°CT% 0.5%?-> 

miftlkm (BCS ; G I BCG\ ~^-3-^ % ^7^ K • 7^7> K)M^ 
^73§Mi(DMEM;GI BCO, —^ — 3 — ^, ^7 > K • TV 9 > K) 
^T*0U$#:#TT% >NB^3 0^5 0%^ V7A^^*tc3W-r5£TM' 

HBGF - 1 ^#^rO^^/HC*&ii^ft^-f(^^PLfc 0 #^J(-T ^a"*— 

^SSftf 1 0 %B C S^f DMEM^HB G F - 1 ©i^fl:, RftttfcHSi: L 

3 7°C-C1 8B#FpIH >-^r^.^<— v-3 VLfc^, 0. 2 5 C i cD3H-^$ v>>\ 
##W*J*&t£6. 7 ju C i /mol^#*(D^a:/K^Px. % -f>-=*r > a 3 7 

T:-eiElc 4 B#b^tt/c 0 h £ y ^IMWff^AttWc(P B s) -e?8t\ ft 1 0 

o/ o h!J^Dn^(TCA)0. 5mmoK*l 5^ 4°CX-@^Lfc 0 
L v ^U— h£P B STifi#\ Ifit^fSrO. IN TkSHfc^" h y 0. 5ml 
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fcHBGF-i vzmmittm tx c * an*^ - 
/&i§m&£fc i <o sjjg- l fc 0 h y urn® £h b g f - i mjs f g xmu Ltz a 

Lfc#oT\ HBGF-l|«©4lg tt ^ HBGF-ltho^W 
£JStttf»&^ 9 /&ftH^*t£ FG^HBGF-1 SttSrffiii L»5^< y 
-atfHBGF- I FGtt-^t, 

FGjkf^f,WHBGF-lM 
^'<V >l OU/ml*3«tU?hn^tr^J:tJ«4 OmM CaC12tf7^y 

G«£7FM£-fc£-fc„ 4fSco^'g-fiTi5<7)ii^T*fe5 : 

(A) My^o. 5U/ml*J«tUCHBGF-l 1 0 u g/ml ; 

(B) hny^o. 5U/q,l*3«ttJfHBGF-l 5 0/zg/n.l ; 

(C) Hn7Vh*>5U/mlfe c tr>'HBGF-l 1 0 ^ g/ml ; 

(D) hD^f >5u/ml;teJ . 0?HBGF _ 1 50/zg/mlo 

o.2Mtxf^«, P H7.3-escfc 0 nam® 

M^<b#t$: LfcHB G F - 1 t*mtl<»Vm.&SLXfito.m+<0*: 
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««t*ifc^ hovtVMliHBGF- l ^skm^hMmi- 

mmm 5 

m±miro£ut^&ftF g f - 1 <D%)%k 
ittiitf w^iHf (FGF-i)isFG©t hfti&mmz.iotfz^ >\? 

7— y>'^9mg/ / ml*5j;t) ? hnyt'VO. 2 5N I HWi/ml^tFG^ 
-g"tf2. 5mia:@l OcmCD-< h U JE(C^PxfCc F G ^TO^SrCi^n Lfc : 

(B)10 0ng/mL i?±SFGF-li^; 
(OlOOng/mU ^tt^FGF-HJ£; 
(D) 1 Ong/ml, ^1FGF-Ii& 

FGJl_hKi£v^o*BlJ&&7 BWL 10%>>^i^ikif (FBS) tfDMEM 

^BS&«. 41ffitFGF - lMJ^FG^M^-frfcm-a-. ^)«<#*U ±i 
5iti--5(lll3io«tU?4) 0 ^M^FG(H5)*fcJi^a^SttFGF- li£F 

FGF-ii^FG^k vm^m^mm<offWi 

mft&mm&, ^^»^>^^KS^^4rag/mlT*fc^FG^*^$-frfc 0 FG* 

(7) h py^y©Mtto. 6 n i Hu/mi(c^L/c 0 ±nm^mm-tz>t%mi& 

10%^ ^j,ljfiLf*. ^ h h^-f » 1 0 u g/mU ^-is V > 1 0 
O U/ml FGF-1 lng/ml^oct^^y V 1 0U/ml©PMl 9 9 (^-7 

FG<£2 4B#r^ft(cMj{3fa;g:U #J£7fc{C&<9, SVM^M Lfc*§£\ 
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tS i t>* 1 0 (i^ilfil 2 4 B^fc J; l>* 4 8 B#P B 1<7) ~ (D^Wk^ a 

H»J 7 

FG^PMEXNEO-3T3-2. 2mil%<DffW} 
PMEXNEO- 3 T 3 - 2. 2 'fflMl*. itfc^$.ff= Lfc* >v<* ' 

^mzwm? ; j>.*^tsmmwmi&X'ibz>(-7*u--b^ j. Bioi. chem. 268:2960- 

2968( 1 9 9 3)) 0 &mm<D F G fc^fd, "^A^fc^ 1 

0 5|tB^^3S<7)^#TT'tg#L/c : (l)FGt ; (2)FGOii ; *5±t5(3) 
FGO*#STWi)f*$tfc, IUfe&, 2 hX\ 10%FB 

S»DMEM^i(i/^Y • ^r^;u • ±> b;l~( X, MO)^X 

, 1 . 5 % F B S ^P^^^^J-HB t LT^ L/c„ 

10%FBSiJDlWftT, 3S¥^T<D«fi^WL, ny7;UxyMc 
fcofc, 1 . 5 % F B S ^P^ifi^lSt^HBIUfefcl^T* ^fi^W U FG 

/&Wf±, 1. 5%FB S^ADJ; <9 1 0%FB S^PFG(^*5^Tit^ofc 0 F 
G##£T, 1 . 5 % F B F gs;Wife^*;^T, ftU&tt 4 8 l%f«\&UhlZffiSi Lfc 

-rzmtixfo^tzo 

mm 8 

H B G F - 1 ^ffi&miZ ±5#*PTFE toM&ffi.} ! \<Dftgimm\L 

mi*. ftfcmmkz<m-tz>z.k&BmLtz 0 mi<nm3z\*. w**.mmiz& 

m LtcW& PtF E&mttldffifc LtHBGF-l F G«8»f£<&>f > hTzKJft 
#*H4&«»Lfc. $&2<DJ3F5£{c*5^T, W$kv>m&Y\-&'( *to*WR8k*ftM$L 
fc«f*Lfc. IfMHf-CifeSHBGF - 1 £J3F$E{C{£/H Lfc. FGF, FG 
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a. mmm^. 

— flStd, flfliFG^, t hm^#^Ll25 I -HBGF- 1 Ort^joJ;t>'^-» 
m.^Wm 1 mg/cra2M^c> 7 * JaMM^'* U > 2 0 m g/cm2. *3 «t t>*7 -Y ^ y 
7->rV2. 8 Brag/ml^, Lfc, jSjUHftULA^jWcC t hhnyt>(l 

0 0 0 U/ml) 2.86X1 0 -2U/ml(^P^6 ~ t {C«t 0 E®#J{£|HSE U 

125 I — HBGF — lfis WTWJ:5KLT#Sttfc:jKiiLfc„ 7^D/- 

2 5 ml PBS^fC7Y/!J / ^ 5 0 0 rag^iPi, ^^Zf])/—^> 
m&2 Omg/PB Sml^Sr biz£ <9mB.!&^tz 0 ;-<?>6 0mg£- 

■§#-tZ>%:mWi 3 ml£, 1 2{@(D^5/^V K/U^T"^ $/ ^ «=MA*U -70 

#^;*7=>r-, I L)^tl?t5r ifdj; Stl^l : 1 0 (Dm&X\ 

1 0 0 OU/mlcO^-C h n^h^^^fi^U, 1 0 0 U/ml<D&&&m± Lfc 
„ ^Fnyt'y^SVl : 10{d#5§RU 1 0 U/mlO^^M^ Ufc 0 

9^!)>(7y7^3y % #7^X- % MI)^ mi%(D'ki&7k%i&mi'X 
1 : 1 0 0 0 (D#j^-e 1 0 0 0 \J /ml(DWim<Dm&m*%>%l-tZ> ^t^XK) S«L 
J3fc L7i 0 

M^-r^y i*5j;r;4 8/ioo(i.4 8)n.u sn^y 

>6 3 juU 2JPX.T125 I -HBGF - 115.66/1 L It'tf^^i/l/'f' I — 

hD>'f>'5ml$r^f7^.->>'^W— v'a ^f^CA^fc, 
MPTFE#ttjtW-a^, -7=7*3-?* 3^f6l^/X^Ji{Cio#, ^:t* 
2-0$Sli^r*^/i* o PTF E£ 3 X 3 ^TJcmtfV^ 7 
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tz 0 mm±lhm*&, fc^X\ P T F E//^7 7 2mniWM^Jtfe5(?) 

) 7^^y ^/ hP^fya^i, ^T'lccO 
<>y>^K:»3IUS:. : *^tt^©Mtlo. 4 2mlT?ifeofc 0 J;9^<cd 

o 3 / X/H: p T F Ei*t)tll>Pt LT 3 Wift^ =y^±OPTFE 

©**©ttt*B«:SJWrrafcfc{c % *2J&teffl Lfc. PTFEW/ 

/N t 77^y>A|:i^f ) ^| i ^77-f/i/Aiy^D- ^^PTFE^rllliDi-t-S 

HJiiLfc 0 filclS^ F G«li P T F E -«fe, #9 1 2B*m««E7- 

&5^fi, *HBGFiSFG!:3 4mm( 2 4mm+^5ram) X 4mm(F*3g|5iEil) 
Of^it?ffl**lfc, #IPTEF»P-1EIIL, *ntiJ:0««>ttt* 

^fTiELfc^o/cl25I -HBGF- 1 ^D^©tlC*ff5^ty 
^i" 0 
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125 1 - h b g f - 1 (Dffimi*. mm^nmtL^w o %mnmfe$z (%/#= - 

24.1, 5 *3 «fc 6 0 ft<DW) s m< s -aiflS©« 9 1 3 . 4 %± 6 . 9 %&£ 

t>*3 0B iroa 9 3 . 8 %± i . i %x*hz> i ^r«mwg®^(% / /^= -0.0 

2 OUffctt, H B G F - 1 *BJ£ F G&mmo&iMk&fcom. B toV ^f¥ffi L 

3 m<D 5 0X4 mm^&tfbfl&fg P T F E ^ftttf £ 1 2 gCtf^f * <7>^KjJM#OTf- 

Lfc 0 Hl(6E) U >- 2 0 /z g/cm2, 2.86 mg/cm2:7 ^^yy — y 

^*5ct^2. 8 6X1 0-2U/cm2fc N ho^k^H- 1 n g/cm2H B G F- 1 
Lfc„ j^2(3E)Wt HBGF-1^#, WICF G3r&#Lfc 0 S¥3(3E) 

Kittle c-c*> a *&S*N&imH-£&^L*: 0 hy^-Mfc^v^OH- 

Tdr: 0. 5 » Ci/kg)& 1 0 B#Fa^ ^UtttfKC&ALfc. WfaK & 7 & <fc XJ 2 8 0 

teaser, 7>y^sai^amT'^jifflflaii5i{ciiL3tigi*5J:T>*m^m^[^ a* 

VIIlH-7*ffiJKk^ fe *3J:a s 3i>' • 7^—^. (en face);*— h7^77-f- O 

<fc (independent) t ^T-^tff L fc. 

7 0{C1*3^T, FG*5«tU«HBGFMJ£FG^RI^-Op]#<7>3 3%«, rt&jjffl 

mi 2 7bmw-tz>£o^ y £a ! mm&)i(2 8 em^MK^rsfctean'ra 
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iit^t^A'H). LfrLfttfb, HBGF-UiSLfcFGffelLfc 

ftfefflmcDWti&ywm&TF-fo -r^fr-h. fgizxv mm zntzf&mm 

B G F- 1 -ffi&F G&W.)i^tertZ>3H- TdRWftklfflJfeD N A^(D|&^&;W- 
iU Scfh^(c^-#^iiip(p< o. 5)£^Lfc 0 

cn^(7)r-^^t5J;5c hbgf- iffi&F Gmmm<DffimmM6 

mmm9 

A. pH6. 5)^{c:^L, htHs^^X-mmLtz* ®>m<D&^ ±ffi&&'b 

tv =-h*-8 ox:xm£;Ltc 0 ttsmvd&mmL, fg^/cw&^t 

fi, v>>-(Di^iiN I H 3 T 3 ©D N A^<7)|&^&^£s MMfe 

ih'bfcmm&<Dm?i!}M^fti-zw&$:Wti&-F ztztb, hbgf-u x-mmm 
vourxmrnLtztmcmmz. mmm-^^^xsk^mmni^i^m^K n^tz 
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MMW 1 0 

A. jiS4L(OFG 

«H4C 5 7 B L/Ks J-db/db-^£*£v^^ y> • h V — X (Jackson 

Laboratories) V'Jtl^ — • ^ — — (Bar Harbor)] frbA^LtzfiK 

Sffi^*L<«v>it. S^ffi«dS^$ns^i:, iod;t>^P^^C5cD{c^ 
FG 

y-^^i^c (tfc) tt, »^«#L 
fet hjfiift^^Kiftsttfcto-efes. c©tfc& b d y ^/i^TWin-y- 

>"\f/U^(7)T * V • \/y V > ? (American Red Cross) — • 

^7^K • 7^ f^a ^ (Baxte rHyland Division) M] ttl«*SI6«W*reil#f 
£ix3 0 atn|g*6«M*:£3. 3 ml <Z>«H*-CiS5c Lfc& JHV^fcT F 
m<D?>s<?K ! ft&l-Zl!k<Db}3<9X*hZ> : Hi 2 Omg/ml ; 7^^y 

/— Omg/ml ; 3. 5mg/ml ; X I I I @^ 1 7 U/ml ; 

• f 7 -7 v'a-T'f * (Armour Pharmaceutical Co.) Si] & 

— y — ©7> y • y ^—v^^ b • 7*'^ h y — X (American Reagent Lab 
oratories) W -C$c3§#HC#$? U 1 5U/mllCLfc, 
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\<*±m • i/<y#*X) <'tz#>\^ 0. 0 5ml<7)TFC£0. 0 

1 5ml<D hny^iS^Lt, Z<D£ 0 IZglig&titiF G<D? ^stfgfefelZ 
■#J6 Omg/ml -C£>o/h 0 

■^^^(c:, 7mlc7)^^ 5 [1 0 Omg/ml ; Ketaset, 7^t!7ffl7i- 

h • Ky^OT^xn • (Aveco Company) fii] , 3 ml <D * is =7 *J > 

[2 Omg/ml ; Rompun, *'J , Hv'-y $ GO^E-^f • n — /tf V-^i/a >"(Mobe 

y Corp. *5«tt>*2 Oml<0£Stt£4fo!ktf>fi«g'i££ % frll 0 0gMSfc«5 0. 

-3 P*8SR-?i5fci£U 7 0°/o7/V3-/l/M-CK^fc„ 2-o<D£M<omWft 
ftmm (i£^6mm) ^^^<^**OT^M{H!l^, -tn-5ftt*^j|Sl*»e>«Pffi 
«0>&ft(::ffs/£ Lfc 0 2 0©j|iK*<Z>«f>*flS«&a^ /J>fc < t fc 1 . 5 cm©#fe|lj<&& 

#J«f^J5fe«i-<*{C, FG^J:t>V^fc^^ (dressing) X*mm&}Mm&m 

ofc 0 ^u-^^^ [jsa* : a-:/-^ h (o p 

site) , ^vn-Y JrW-^i/vXD*. 5! * • K • ^7^— (Smith and Nephew) 
l$*y?M$*T#V *<Ds< Yv? • hy—X (Paddock Laboratories)^ 

<f>\<—zf I :M9k9hV3(DA\to<n5-t>, — *l:FG (60mg/ml) ^1L, fill 
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?Ar-7lI : &\m<n— *I^FG (l.Orag/tnl) ?rWi3IL> ftH^(-« 
V^—^lll-.tm^n^^FG (6 0mg/ral) &mffi#}lZ%±m L.fc„ M%(D— 

JKrit, »MA©^^, ^^-y^et*. da&fttt&XZfMm 
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mi 






mmmm 


1-3 




/<£U-ilJ«CD#gi5{rtjr^E 
/XL 


4-6 






7-9 
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10-12 






























13-15 































tt, RS/1 y OiKIfy^ h!?x7^y^ [BBNV7 h!)x7 

^7x7 (SAS) ->*^£J3V^-C^l!j£##rLfc„ 

mm 

FG^fi{|iJ-C (3. 0 6) , ^ttftij-C (5. 2 6) £ ^fHft{C{&l/ ^^m^#J 

/ 

ffjfif:4ofc'(P<0.00 5) (^2) 0 
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m.2 

#J«O^SA<_»)l-45tf5FG (6 0mg/ml) Ol»»'(^-yi) 






N 




3. 0 6±0. 7 
5. 2 6±0. 7 


1 5 
1 5 



^/^ffa-*img/mi) commmm^notz.'^^ fmrn^mm^mm^^ 
m& (4.3 6) k&n^te&teCb^H\M. (4.o) t>mmmm\z&\,^xnbtitz 

( p = 0 . 1 7 ) (* 3 ) o 



*3 


mm 




N 




4. 0 0±0. 7 7 
4. 3 6±0. 6 7 


1 1 
1 1 



ffijj<D£il&lZ* ^s<?fRtk& 6 0 mg/mltf) F G ££0:® Lfc :©^-^ll, 

(4.9 3) t^ScKttSfc&fcvHtt (4.2) as, h®ffiiiJ« 

{d*3V>T#f>ixfc (p = 0. 1 1) (*4) „ 



H4 






N 


*zf?j F + FG 

F GO*. *^-f K£ U 


4. 2 0±1. 9 3 
4. 9 3±1. 0 9 


1 5 
15 
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3D j: «9 t>^^cC <9 i&^Mii: (4. 9 2) *k x-fv-j vmmmm^^^xnhn 

tc 0 ( P < 0 . 0 0 0 5 ) (* 5 ) o 

-^^^ / U3pi*j(^^{cioft'5^«^)^:COANOVA(i, < 0. 0 0 0 1 Jd&I^T 



*5 


MM 




N 


KFG/ib) 
HSUFG/ib) 


4.92±1.26 
6.3111.25 


1 3 
1 3 



*Pm<D&^frb. ^^^(-*5V^-C^P bfcilJ0(^MLfc#^ (1) JhlfiL 
ffl(cM^J$tLfc^ (6 0rag/ml) ©FG^itSi, 9 0 g iC&tf 5*11^ 

2) (lmg/ml) CD#FG^*Q.g-r6i:, 9 0im5ilf 

#jfP,£l±»<* -r^^^^ix^cko-Cf^^^igfe^nsr t ;i5<t^ (3) 

/ 

rit^tSra^Lfeft-CW:, 3 7. 5~5 7. 5mg/mlT?*>5. rC0^Ti#btb/c 



m • 
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ii. (i) tJ«^iaatc^^{cgi#LTVN5iNB/ia^^i«ifc5^(iJim{c 

atfStfMitta&S, (2) £iJ&JK*g<frft:|*ft|a£ % (3) lo«±OFG 

f&ftlz£ZMMli!}ffi±<D4t¥WRW®%izJ:Zi 3 <DXhZo 0 9 Bll:io^ti 

I^Dig^OFG (6 0mg/ml) Xf&Wl&tl. ^o^-^-f H XW.iotltzM\^X 

^m¥&tf^miz.m*hz>mx&z> (^^1^3.06, — ^m-c 
i*4. 2) ^t^agic-fg-rso wtvb^^— ^(±, s& i^c^g 

<D&mM^-fz>-t*7r:Lx\,^ 0 ^(DztiL ^m&<DimmmM<Dmm^%. 

^.LT^-5 0 L/i>U y^fCioftS^^ (partial) W-^&mMWiX^ FG 
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X<Dl^^lZ2<>(DM&6mm(D£:IW-fe!%' < '( ^-^-^—^Mls. 5 u gCDHB G 
F-l j3 ^D^fcFG^^^cLfc 0 6 E5<7)-^^^{Cio{t^l^|— 

-era, ^^^/w-^^^fiisi^-a-r^, ^n^fi3x<Dmm^ti^mK -? 

mMmi i 

St hTFC (Baxter Hyland Division, San P 
e d r o CA)XU t tM>oy^ (Baxter Hyland Divi 
sion, Glendale, CA) V ~ SZtltc tiL&LIZtifr*) <Dy 

m&&m<DKmx'W&tstLtz 0 mm* 0.3 mi) zm^^xwm&qk. tfc 
mm<nm&&te\*MT(OMx : ib^tc 0 n&=i2 0mg/mi ;7>fyyy- 

yy= 9 0 m g/m 1 ;7^/n^^fy=13.5mg/ml -,13^X111=1 
7U/ml ;M^7^$y-^=2.2^g/ml 0 
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t h hnyf> (1 0 0 0U^7;u) £M0tK (3. 3ml) ^ffiV^TSt* 
J&U ^1^4 0 raMtlk*^->^^^f (Am erican Regent 
Laboratories, Shiriey, NY) «fUC*fr|R 1 5 U 

/m 1 £ Lfc„ t h ^cl^t^^lS^(D^±{cMv^7 t cil^^)iA^i^y t c7 : ■V^^ 

^ffl^hDVlfy (5 0 0 0U/V7/K Armour Pharmace 
utical Co., Kankakee, IL) £r«S®zk (5ml) Srffl^T 
BP«fifcU 4 OmMtlW^v/^Ajgl^flf ULTM^ 1 5U/ml <b Lfc 

^fPJoi^&ii^s^tc^^y ^p, 1 2 om g /m 1 f 

GO»&T?#&L*StnHrfce>i\ «fc«?#SL.<tt3;&»P>6 Omg/m 1 FG, 
ftt#*L<J41 0j&»P>3 Omg/ml F G<E>«tg-C#& LfcttJtxWTfc 6>*V^. 
DBMIifiy^ 10 0 Omg/m 1 FG, J: L< {4 5 0^^ 5 0 Omg 

/m 1 FG, L< {4 3 0 0 5 0 Omg/m 1 FG©ifi®**"efiPfc 

Lfctt*uiJfc&fcv\ ^^tLfc#S*^f--f X{40. oihiooo^p 

>\ £r£L<{42 0-5 0 0 S: ^ ni/K. L< {4 7 0-2 5 0 ;^oy 

-c/£(tni4/«ce>^v\ imm-tit&m* (#) xi4bmpsiij^ ihioom 

/m 1 oM^#&Lfcttntffce>i\ *<z>Ml4MS<&BW&^-r"5fc»fc' 

JJXT^'bO^-g-StLS^tl^lClRB^^ix/i^ : Hr^Hr^f^ ^ (BMP 3) ; 
BMP-2 ;OP-l ; H B G F — 1 ; HB G F — 2 ; BMP 2 A, 2 B&T>*7 
;FGF-1 ; FGF-4 ; MTGF-j3 0 ■WmfflZ.&tfZmm<Dtc#><DT S 

Sr«L-CBfe*Lfe„ ^S*e>«#»*rSt, &(c#S|£#U ^-ft* (Mi l 1 
i -Q *ffi»i'>^7 l A ,Millipore a-JlfU—VaV, 
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Bedford, MA) £JSV^Tfcj£ttlCifeV^Lrt: 0 &IC#|$£MK:"C»5» 
Lfc 0 4°C(^V>T^-r^-Wb7K 1 0 0 Om 1 1 0 0 g|:Jpx.fc 0 

4i:ti*JV>-C, ^TK^^y— (1 y y h/U) (Quantum Chem 
i c a 1 =i— tJ?U— i/a > s U. S.I. Division, Tuscola, I 
L) miOOgtMfc, 1 5^«t> ^y-A^jt-tfc dtlSrfr 
1 ttMOftttttlMU: *SV NT 4 [Hlft <9 5S L7t 0 ' 

^31 — -^^— KT, v^^vl^— tvU (5 0 0ml) (Ma 1 1 i n c k r o 
dt Speciality C hem icals, Paris, KY) £r#lc: 

K£ fbd^— ^/U5 0 0ml SrJ&Dx., 5 #Pa1}f # Lfc 0 ^— ^/U 

JIiLfc#t4j@<Sffl7y-1f- (-13 51C) ^(C^PK^WT^-So 

I©t»10^7^^f (2 5 0ml) {CAtLfc m^^^igtt'Sfc 
fcC#*©f|;0.5NHCl (8ml) £*3>o < «9 APx./c D ftt#*©ffOrt 
***a^3Wi«#Lfc. 1 5#& % ^©WldiiAPtfX). 5NHC 1 (10 0 
ml) ^1 O^ttTAP^fCo i ©tf £>{C3 5^WLfc„ 

&f£#*0^^£4 < C(C:}o^T3 0 0 0 r pmlCtl 5 frfflT&'MMVtz 0 

OpH^O. 5N HC 1 tmL< teZ>*Xc\tlb<DX^ y7*m*)feLtz 0 
Iklz^Uv + ZmW^X Jxj&L-fyt^Tk (18 0ml) £ffli^Ti5fc#U ~m 
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/B^TMitLfc (12113) 0 7«>FDBM»* (25mg) SrgfOAtdAtlfco 
W-TFC (30/il) SrDBMWllCtXy hT*53\ DBM^^HIRt) 
^*n5^T*^Lfd 0 «»LfcTFCO»afttl 0, 2 0, 4 0, 8 0XI±1 
2 Omg/m 1 -Cfco7t 0 W:hD^hVM (30/i 1) (4 0mMlft^ 
^^A^lSU/ml) ^DBM-TFC^MDi, U bT^ h >^ 

<^7t£/B^T^*^M(c:J!E£f Lfc„ DBMi*2 5mg^2 0 /1 



^6 

TFC ho>t*> DBM FG, '-«S5£ff& 

(mg/ml) (///ml) (mg) (mg/ml) 

120 15 25 45 

8 0 1 5 2 5 3 0 

40 15 25 15 

2 0 15 2 5 8 

10 15 2 5 4 



DBM©*XI4FG©* (4, 8, 1 5RV<4 5 m g/m 1 ilfiM) 

DBM (50mg) SrT/u ^ =. ? Atf5SiC&#\ W:TFC (6 0ju 1) £d 
ODBMIdPt, +##9&*jft,5£-CJB£>Lfc 0 WlhuytV (6 0 M 1) 
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1 c mx l c m(D^# £X~hZ>mm<Dl-^ n ^(c-f ^7°^ >- b&Atitz 0 



Wt<D Long — Evans^-yh^rCharles River Labor 
atories (Wilmington, MA) ^bA¥Lfc„ IS&lrt'W:*- 



ttOtt^r^ ^ > (1 Om 1 ) [-^7— (V e t a 1 a r) , 10 Omg/m 1 
, Parke - D avis, Morris Plains, N J ] 'BOJ^r^J 
^ (5ml) [DA^y (Rompun) , 20mg/mK Mobay^— # 
U— > 3 ^, S h a wn e e, KN] Ik.XJ-^M.'&MjV-. (0. 9%NaCl) ^ 

&5?i£-^£fflv>-c, mi o o^a^^ o.imi mm^xmm^^-i- 

^(CjfAL. 3-0 Dexoni^ffl^ti^Lfc (El 14) „ 

. 4mmm\^i/zf7^<h&uML. xm^fa^xmrn^m^mm^Ltco 

: DBM©^ (n = 12) ; m* (DfefetD F G<£>#. ( 4 m g /m 1 , n=14; 
8 mg/ml, n = 3;15mg/ml, n = 3 ; 5mg/m 1 , n = 1 

2) MDBM-FGMft (4mg/ml, n=l 2 ; 8mg/ml, n=l 

2,; 1 5mg/m 1 , n = 1 2 ; &tM 5mg/m 1 , n = 12), mfk<Z>s = 



SrS^^tff^igLTfl-IRSrMfiBllfSMii (if©, mjlgw, sSH§I5<7>#) fab® 



m 
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BM-FGt=-V^£!S#>5 (HI 5) „ HKKJkffi*BLffi^-Zfjl'XmCti a 

hO?SiI©>f^7V HiDBMCO^ (25mg, n = 3 ) X 
liFGvFyy^/^DBM (15mg/ml, n = 2, 30mg/ml, n 
= 3 ;W4 5mg/m.l, n = 3) i>e,49, 2 8 0 ftUHsHK Lfc 0 3?2<Dir 
y^SISC^y^yHJFGvMly^^ (30rag/ml) ^DBM 
( 2 5 m g ) frb ft <0 „ ©P#fllJ (280, n = 10;3*l 1 n = 

9 ;RXfi4*M % n = 5) {ilHjlRLfCo 

-(D^yzfyls h£r, X-OMATL (Sfti&g!) ^yh7^F^y^ 

xi7^/UA ^ Rochester, NY 

) SrfflVT, Minishot Benchtop C a b i n e t x^v^T" 
J* 

I 

(TF I =— Tjf — i, a ls s ; We st Ha'v e n, CT) «f\ 30kv P> 3 

MaRXfl omzteit^X^i/J-y?-? ofc 0 05feU^/^»£<0JBfftl*J 
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f&W:) (Cambridge Instruments Limi ted, t> 
oT4. 5 5 * a* — ^— Off^O^-CfcofCo #*©St^lil-MLT^ 

t^tfODBMr^ *?lZn%V&-?FMW (radio-opaque) 
^Lfc 0 4 8m<Dmtt>&-£tlfcDBM-F Crj Xf<Dft4 5B (9 3.7 5% 
) ^«clt^-^0J-efcofc o f^T©DBM-FCf^^^liieTO (4 
-45mg/ml) (C{ite^^^-Pp:^^^^r Lfc (I§1 1 6 ) 0 
< o^©D BMf >f ^^0MI-^iWJS (1116) T-IJDBM-FGf^ 
£K> tffi^ofc^, ft&<^W£f*DBM-FG^*^c^$iJ^tGfflftf-&< A 
ofco DBM^*£3E$tl-CVN#<^3 2m<DF Gy* J (Ofa2 Om (9 3.7 5 

%) tmfttu-^mw&mfflLtefr^tz* 

BM-FG-T V-f^V h(cWuT|»ttt?fco^ 0 

FGvhy y^^^DBM-fy^yhlt — DBM-O^yhO 
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3 Omg/m 1 FGv S ]) y ^ X t»D BM^ffll 2 coir 5/ h©iH(D 
<f>-?9> H4, 2 8 BO03ISiltttLT3*^OXtttt4*^<Z)gIS^0B 

7) 0 

T^-SC Sr^Lfc (HI 18) „ DBM-T >-^7>- h<£>*lM^f4, DBMS 
-^as^TrofcWfctc&tf: $ tix v ^ri^Lfc. v > < orixa d b M*sm4?s£cD 

W<D$cii%<D±TiZ.&m Lit (HIl 9) 0 Lj6»U ^gP^ODBMJte^ttH!^^ 

4 o xMMit zftzzktffrfi^tco te'frmmiz 4 o xmm £ n a *r l v 

5ri^$tLfc (02OM02 1) 0 itvhyy^^OTwW^i 
< Wa-Cfcofc. DBM-O-T"^ h<^£S#i£yU^Sgffi<Z>^4 «J t> D BM 

«w - / 

FG©g ^£M^te&^^#fl?ttt4, ^DBMXtfBMPOfcftW 
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-r, -W(Dffimm&&titz 0 DBMtmitztitcFG^ ■w&<Dffi3tRzpwmB 

7"—?-{Z£Zt, FG^©DBMltll \,^t£Z>nm£titzF 

DBM-FGv h y ^^^(Dff^^^fL<?fM^iX7t#^ff^^^^Lfc(D 
T% DBM-FG-7 h y ^^^(i^^Ti^C^^^ixri^lC-f^e^ftnttVi^^ 

HJfe^J 1 2 

FGfab<D$i£LMm (AB) ©M^ABiSF G <£>f#lftif Afl 

A. AB-FG<D§&it 
1. TET7!J-IS 

^m®fo (tfc) tfv-M'T/ncaALfc, ^bti^>mm<DmBmmmtm 1 2 

Omg/ml^CfcofCo 

*®*+^/^;**— K • l^^~Tfs\yy(7-y b\ ^^^^ 

#/l^>r>A<73 4 0mM^3. 5 ml-C'f?#l/& Lfc Q #<btl/i^^«^2 5 0 U/ml 
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, '>*-U-f\ NY7J»e>J»A) <Dff&X\ lmKDmtf&TFCmmt, RJJlml 
<DWMf&hv>'\?>mmkm i &irZ^b^J:V > T E T — F G&MM Ltc 0 TE 
T\*7V—&mj&X'fo<0 s • >r*l>;v • j]^/<=.4 (irv f>/i~f^ MO 

) ^bJIALfc, i£&l 2mraC05 U /tfTtg*:/ U— h ( 5: y /tfT • = — # U^T > 
aV s s<y ^"7 X — h\ MA) tf<7>5 y #Tffl|± s >^^7 0 (fif«) 7^*^ 
>-1f— (✓w— 7*4?*. CA) CiotTFCi hByty^fi^tS^iC 
<fc<9, TET-FGSr^$-frfc 0 2 1 NfTOS Lfc 0 TET- 

tH*yFLt. T E T - F G^tf ^ ^ !rT E TOT^ffl^t. 

TET-FG^P,y ViSBBMff*4foK (PBS) OT E T<D#ctiHfis 

2oOS/i5jR)|*#T, 2 — h ( = — • 

• !7-**, =— =>-*\ NY) Srffiv^aS^Lfc. -oojfefrtli, »it^K8, 
2ml(7)PBSXttO. 7 5mlCDlffi^^&B, 2 4 - h 

^x/c„ XRK&TgfflL TET-FGWTET^US 

5*?l3ml©jSlt-C|Etft$tl*PB ST'SiJ^Lfc 0 WH4»tft5*-C-2 0°CT* 

ffrx.fc 0 1 0 A<&£fc5A&a»e>iR*U *<b^T, 5,0OOgT^ 

fee 

t e t - f g ^ ^ ^ e> jfea $ ttfc t e t <Dm&&Tf&ysm&&mfct z> tc 

aE-r^fe^{C % ^iV£*;ftO&I^L5 0.5.0*0 ftl^L 5 0 0 /jg/mlWTETSt 

2. ^070^^01 (C I P) T^-^r-y-^y^ (AMO) - 
hn^^/-^ (MET) iSFG 
CIP HCU AMOX^MET^^-rSFGfiTET^oV^-rOHfjizfiCOii 
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t«L/;PBS 2ml-C*^— LTto iWWC I P, AMO&t/MET 
<D9k&& : £tl?tl2 7 5,2 7 4M3 2 OnmT'^-<^ h ^3fe*»J^«fe-Ca^ L 
, ^t5AB©0!i^L5 0 /xg/ml«r£tf-r*«*ftlftfcJ*«Lfc. 

B. AB-FGO«i|^tt 

F G&VT ET-FGr^^ <^5£(ft^f4<^£^{i. * $ / l ^/<-f/K- 
Too<j (poking) C£»c.fc*fijfcfcJfcittil^3SfcJ:oTfWffi 
Lfc 0 f^;? LTV^Fb^C^O 19 3Rofc#?LjR£T E T - FGCttf U 

f gxvte t - f Gwfliitwas^fa, mwRTf&mm<DM0k&Txmm l 

3FfM£l4 0. 2ml WtS:^^ 2ml©yn^^3 7 °Cr--T >-^^-<— irtdj; 
ttSr^U*:. CIP- AMO-XrKME T - F GO^Jltttt, ^if^TW 

C. AB-FG^b*fetil$tL7tAB©-r Vf#et^fi 

AB-FG*>e>Stm$tLfcAB<Z)gtKStttt, AB-FGC0HIi9O&II]lDi^$ 
tlfcPB SXfilS^^Oemmia^l^W^^W^ttJ^tCt <0 t>tzt±>£tlZ>VBJt(D 

iL^--="yit #tttj£ftfcTET\ C I P&tJ?METroABffitt*i«!lt 
5©tcffl^fc„ f&m-7\/—y$:ftZ>tMz^ mi 08B#Rfl/inl Sr^tpl 0 0 nl<D 

mmmmmmmt 3mi<D±m&3zt£5 o°cx*i&&^, ^hizm^mm^w ( 

plate hard, bottom agar) £\Z&LXBti&<Di%-~m$:ft'2tc 0 > & 3 7 



0 CT* 1 8 P^FdH ^df-a"*— h L7t 0 
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A. TET 

1. T E T#tfctiir — $ 
l"l£gj ^T'WTET-FG^^^^/»^Jlia(DPB S^OTET^iiili 
, S0g#&;lfc 2ml<^PB SXmt&ZtltzT ETlfelg&mfcl-Z Z. klz£ Z> x 
h/U3feMJ^&T'r|iJ^Lfc 0 TET-FG{C^«9jA*n7t^^-5*OTET 
(-o^-C*#b*VfcTET^£IH® 2 2(C^-To 5 Omg/mlWTET-FG 
t©TET8It, TETCD^ctiHtt, 5 B JUUrtiSXTXmTE Ltz a L;5>L#^ 
6, 10 0RW2 0 0mg/ralOTETM^fcTET-FGf^7^^P>(7) 
TET«i N ^^^^231^^ 3MmU±. ±Ztz a TET-FGf^ 

ofcT E Troil:ft#f 5 C t £tf Lfc„ 

tf>7*— 1 0 Omg/mlFG©TETl^titi^tUcTET-FGr 

E T^ttix-^ 1 t>> T E T^fcBtft&cDig^T ET-FGf^^^(^ofcTE' 
T 3 r £ Sr^ L tz a 

mt&imbtiz z. <b wtibwu^T-m^^tLfc^^^TET 
#£\ ^^^^^®x{4^^ia< ^^^TET<7)tets:^m-e3b2)<tft 

mwnkRv/xn&WKDmmtK TETmmmuz^^^ FGomvmxte 

fitMFGiegf^TET-FGr^^^^fjOTETfetiiM^t 
5 oaVl 0 Omg/mlCOTET^r-g-tfTET-FG^^iS^— (DT E T <DMctH 
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tfc£ Offi'J^Lfco Ztlb<D%$%: (Fig. 24) fi, TET(D?t^7)^75^o7tJ^ 
*k PB STrlt^iXfcttD^P^-e, 5ftffiTET£i&Sr5<7)(Cffl^fc'>^:i:<^ 

^-C"(C^^L^*-C 1 5 Bi$iX*\aZ£A;t*^±lzffiMLtz=0 Hcz— yUFG^V 

itfft^te^J^TKISgLfc (@I2 5) 0 

2. TETSlIt-^ 

pbs <p©ho^ot e t^<tm - • ^ y £WM*hr- z>$iW$h%:temm 2 6 

rti^^d P^^^^c, ^tiiTET^ir[»^?r^-f-5^<!:^^-t-o ^tt^ 

&£*lfcT E TCDi^T E T- F G©J11«»©TE T^^^-TS r £ 
^r^i- 0 rix^co^— ^ t> FGWE T^^T ET-FG©li©iMw 

r t *7F-$- 0 

3. TET-FGvhy-y^^ 

3 y F n -/u f GXt/A B-FGf^^©i#|j:, ^-f ^ ? Ol&^fW- J; «9 

^CD^-a-i4W^O^(C^^^^^iS^^{ig{c©< <^&#3tffc 0 TET^^ 
V^ /u) SU5 m lOFG^*)5 0XI4l OOmgOTET^ttSr^ 

BP*>, FGny hn-/Ur ? ^x^^2ii^Wf*3tc:^L. — *\ TET-FGf 

^ * * (i 1 5 b r^xf±^(D#iar*fe^«-efeo ^ r <t 0 mmmmx\ 
TET-FGf^^it <t ^ smmxitn^x^mmmxh^tc (7- 

mxwimztitefa'otzo 

B. CIP; AMOSt/ME Tr — ^ 



1. C I P, AMO&t/METifcaix — ^ 
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-r 0 c i PttW4iinnw&*><c— 3eai«"e4kai$ix, ^.^x-mm^^^^im 

2. C I P5.t>*METfetlfflK?§tt 

^tii^tL7tC I P&t>*MET<7}tit®Ste (t^-^^^-T) C7)AB-FG 
T^^Koi^T^-^h /i^ytlgfflfeX'fcfc L a 7 J LTV ^ 5 0 

3. lis-FG^ h y vt^m-ft 

C I P-FG{c:ovn-CW^«, TET-FGI^T©t©iifaLfc 0 A 
MO -Stm E T - F G (COI ©^li, FGny hn-/H:o^tftfcfcW 

C I PStJ«TET©7KliW^ttlP)iSl^$tl-5 F Fy-^ 

ri^LfCo ^ttifiSiJt;:, FGf^X^liAB, WttfTE TXIJC I P?) 

^©^t, AB-FGlCfc VmttiZtltcABtf'f— • = U £W «t 9 

It, FGXtWtOTSOTETXtFC I P»^:^P,© h*7 y ^7* U V -f 
T^iJPKlimiting) Wf- 1 LTF G©W«»Cfr*,J»oi Lfc Q 
gp*>, ^^OABIiFG^fCL, -tnjdiO'ttLfeWScUiJWrairScmAB 
*&&FGtp<Z>AB»&£/By^=*:/' hn-/K*#5 0 z\tlb<Djjfe&m^\ T 

ets^c i p«FG(cA^T'#, -tttbw»cafi^/j;fetffi*^-e»:BXtt»: 

il IB] 3^ h D— /Uf#5 0 

TET-MC I P HR»'F G^Jfcfbtt, rtlb(DAB(c:oV>-C7t*(t-C^< N 

^^ifetHitSSt^/Xfi^tll^^FG^ h V y^^^i:ffe#t5FGl: 
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fi, TET, C I PMTET-FGXttC I P-FGv F y >^^(dDi^ 

1 3 

T E T ~MSF G^ibCDT E T^aiii^Kl^-f 6r£>g(D;f£lP 
FGtt5 0 mg / m l(7)TETiliS«JEL, *I»6X2. 5mm^^^ 
^(C?f^itofc 0 FG©I6Mlr6 Omg/ml|CitLfc„ T^^S^mlOPB 

, PBSI1 10^»tC6I3, 2iil©f#4PBS-Clt»tt. ^<£>m. PB 
tt*tt, TET^tU^M^S&StCit^J-rsCir^Lfe (HI® 2 8) „ 

mmm 1 4 

T E T F Gi^OT E TWttii&mz*tt- % F GSaM©,ff 

lmg/mlOTET H C l2g*££*£S Lfc F G&MSg U *f»6X2. 5m 
my^:*^ £ LT7£i£ofc 0 FG©Ififi^6 0, 3 0^r/l 5mg/ml|CiiS 

(Hffi2 9) fit, TET^ffiM^*{£±^e«<^FG^^*^:-C\ 
i£T*&<5r k&*k-f 0 BP*,, TET#ffij££ttFGge«&fcSJfc0dL;fc, 

1 5 

A B - MS F G75*ib tkm $tlfcAB©^fy fTKfit ffif&te 
TET-&I>*C I P-FGfrtbtikiilZtltiTET&XfC I P^^iM^t 

ffiLtCo mmmc 10 11:, zf^V) 5EOfft^(7)#lEIC10. 5mlPB 
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S \ FG (^/U-T-II) , TET-FG (^/U-^III) XteC 

I P-FG (^u-^iv) SrJUttrttt^Lfc. FGWAB-FG^ 1 2 Omg 
/mKDTFCO. 2 5mlSt>*2 5 0U/mlOt f> hoyt^O. 2 5 ml^fr^ 
~X**^*^>^-£ffl V ^ L ^ TET-MCIP-FG©^ f. 
^t'«(i5 0n>g^AB^tLfc o 2 il#,|; 2 X108 
Ifcl) XIS4X108 (MR 2) =n=-7&£l*4fc'(cfii) <7)^*. r*u*;*2 
0 2ASrttffltrta*tLfc„ »*: (311* 1 , £*2„ »«f^».« 4 8 B»ffl % £ 
#) : I % o&tf l <7}£# ; ?a^-?II s 3 ^r>' i : ^Vu-^n 

mm. (2mm) oMSriut^t^, *e>*?tt5Et:Lifc^xtt«*-c«,ofco. 

r^lP)©f-^li, ^^SrJEj^fc^ofcTET-FGXtfC I P-FGtfSA 

«0iJ 1 6 

f G^^««s/-^:ii5i^(D^m4^^a 

4 0mM CaC12*{Cl 5 U/ilO«*|C#RL v Xtt h o > IfVli 1 7mg/ral 
©SSi:5-FUt*^fDLfc4 OmM CaC12(C»»Lfc 0 

3yFn-/i,FG^P-yh clots) fi, 5-FU^ttf, 200 

ix HOT F C»» ( 6 Omg/ml-C) ^200yl©hn> f^Jgifc ( 1 5 U /mlT' 
) tft^U 2 0^t5ril:j;t)4fijSLfc ( Z.tib<D* n 5, Mi 1 2 x 7 
5M*«MF«f»-Cfts»K ^^0.0 5MtXf^ o. 1 5M NaCl, pH 7 
3 (Itfff^) 1 Omltp(CftV>fc„ 
•*M«0«[flC5-FU^tfFG^ny MJ, 2 00/ilOTFC (6 Omg 

/ml + 1 7mg/ml 5 - F U) t 2 0 O^Hnyfy^ (1 5U/ml+ 1.7mg 

/ml 
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5-FU)^U fay h&20& > ^Cl^tSC t^X <0ft^tc o T 
F h p ^trv»tt-C©«SfDM© 5 — F U«»li, ^K^SWTfco 

Oml<£>iigtlf?£ c F(;igWc 0 

5-FU(Dm^mm^^K>M!^.Ltifay'b^^th^Aiz.m^^m(^m^m 

7mg(D|a#:te7K5 -FU^2 0 0 /ilc7)TF C (60mg/ml) t 2 0 0 u 1<D h P 
(15U/n.l) td^p-TS ^ Lfc Q 7ng(D5-FU^12X 

7 5imnf*;g^cplC«V^o ^^20m1©TFC^ ^m2 0 0/il©hDV 

^{i* p y 9 5 0mg<D@#:4ffi7K5-FU^-g-^rL7c o 5 
-FU (7ragCOftt)i9 (C5 Omg) <Dttfr\Z s Ctl*T*{Cffll % btbfc^feT'(± 5 * 
< v^fctf>ofc„ #J— ©^py H£f£3<-tb«?{^ ^ p ;y Mit^f^Ig^ P> 

D]fclriOOMl©TFC (6 0mg/ml) ^ 1 0 0 /il© hayt'y (15U/ml 

5 Omg(7)|a#:M7K5 -FU^r2 h ^ffiKljJD^Co ^tU^l^T 

10 0/il©TFC^100Ml©FP^tVtftldPifc o 2o^i^ gib 

hWtt^ny h^2 0m S-&Lfc„ ^5 Oragtf) 

5-FU©M*^7^tfS^Py h-efeo/c 0 fdK7)^P>y hicKLtll 

££fi 3 0 mg/ml T'fc o fc c 
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-<~HLfc. ttffttttS. 1 0, 2 2, 3 3, 5 2, 7 5M'114» 10 

Sir ^^m*a3fc*-PK» Lfc 0 Ctiif^itt 5 - F U^^ S 



!30l: ^ 5 - F U *** * v * = > h B o * h tt# »^ 
K*****o fc, 5 - F UCtt^o» mwlo|jW|M( 5 - F 

i -rna*> 7 mg(^> 5 — f u w fotifc^ p y h tt s ^ n o *mw 5 - F 
"yh*^aarBrifift5-Fu©*f4, «*©*«HtKij:9i»e*nfc. an*,, 

^* 6J: 9 5 - F U^tt, 3 AS!^ 

iCttM&^Uo^o^^^ l OflFilttDLfc. *t03»||*5 - 

- * H^*ft5 5-FUOim< HSffift LTmWUJWllt 
<5^£, St;5-FU-FGil^^pr»^Lp5^ C^-*** 

xiim***** ns-F uwjma*xi4iit©»tt, 6 ICJWD 

s 0 (apt,, bw^^, ^ fi^arxv/xttswia*©*,©® 
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mmm 1 7 

y/W< y n {gffisf — y*/Ut%& (DMEM) (i , 5 X— y #1 , -fe ^ h • / Wf ^ <£> 
•/^ • >$r^/^y^--^^ALfc 0 m£^Sf-£aJM^$tt±. GIBC 
O (-^-a-^WL ^7 > K • 7V 7 > K) ^^I*ALfCo ,m^x.^»*B^ 
J&^H^-l (FGF-1) *5ctt>'-4 (FGF-4) fi. ^y — 7 > KiltL cz 

hy— . l/^t/I/ K • ^ry Kftte-t^i^f-f y • ^ ^f^fa- h ( 

m.mWM&L&m^- 2 (FGF-2, ^t£FGF£7tfib FGF i: Ltt^D 

Cr^t^T'HL —zL—T—Jr) frlbffiALtc 0 ?H^-PCF 
(12.0 nm) w^mt, ^y#7->fy3^Kfs'K Wa-tyy 

lftl26©NIH/3T3»Wl ;*y-7^K'JtL VytV/WT 
y#>" =1 ^^ib»ALyt 0 ittftl 29-13 

3 & & (D^m Zit^fete. T izQzm L fc 0 10 % <> i/shmis J: 1 %tri 

£EBJ}£ (HDFs) fi, ^D^f^y^^ ^yn-TKKf-yK (*!)7t/^ 
7W, 1*->x^=0 ^)-<b^2 0t(D^WALfCo ^3-5*515^^^ 
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{k^jfeftTyfe^rtCttffi Ltz a 2 0%FBS (^-^#1, p-^W^b-v 
•7*7h!) — X • x y K) *5J:t«fi l %fc^mWfcMMm& ( 

y K* — K) ( 1 2 . 0 m) , WM. 1 2 . Omm<7>f?A^£ 2 4^x;U 

-«5>*f«:3teS(Si-5 r. £ (c «fc <9 , #?>ixfc. W<D0fT'IE« Lfc^am^lfflJIS^ 
tf9FGF-l, FGF-2 (^^y^L) *3j:t/F G F - 4 CoV^t, ^< 
y ^ (10U/ml) ^P^fe^t/AP^L^V^^t, 0.1, 1,10, 10 
Ong/ml©*&*£B«:«fflLfc. ^-f5t£, i|*Mhy^^IU DME 
M+ 0. 1 %^-^jfiLMT/U^5: >- (BSA) ('>^.y?^U.*y/^- 

*-x— y-jtu tvh vk^) ^tcAixr, jj^ii^ra, 3 7°c-c5%co2®p 

^>-x<— ^(dfiWco 50/j 14 1 2*»C> 2. 5X1 05fTO^r 2 4 £ ol)\,-7\s— 

Aii*l^fef5fcft(D7 , DM-/Hc^NML)5: 0 sy-feyu- 
PC F*¥A4*Wrt«Ji3 < ttJ<^fiB^0#<^*]R9l»V^ o 3^— Y<h? 

*m 2 0 #|HJ, WAQto <£> F*3$J :Jo <£ Xftt-M izMx.it 0 3.0% {fWfrTA*? 
t 0. 5% h y h>X- 1 0 0 (E. M. INT si V*, 

— s*— *h, 7-*y — • t/u) >5- 7^r^Px.fc 0 0. 5% h y h>X- 1 0 0. 
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yr^7^7^ f7!?x7M, ^-T-^) No. 1 &m 1 O^WA0x.fc o 

4 0 0 X$3£Tf2 0 0 X<DffijjX'*I$L&}iZ^ «^(D10S» S: 

F G^^^tii ^nfc F G F (C*f-r6^B^H)T yir-C 

y^fcte-ffr (TFC, 7^y*y - y — 7^KilC o y 

tvu) 50^1^2 4 S^/i^V— hOjSto!Hlx.;fc:. Wfc$fB J ?-+/-^'' 

yy4 0 w i^tiggiouAi (^*y ^-gtpFGF- 1 , fgf-4, 

FGF-2m^4) -CTFCI^M, &\<^&<M&Ltc 0 Vis • hD>t^ (T— 
A7'77-7->a^r^*/^*y/^- -f y / 'JtL ^V^^r— ) 10/i 
l^Px., §^J;<^L7c 0 )S^*ifi-e«l3 0^|(|^Hb$tfc. T r «FB*3«t 
t5±«B^:cW<— <7>|&gE*li % DMEM+0. 1 %B S Ai>*afrX. ttimo. 
5ml*T-(ClLfCo T*^*5i*5 9, T F CICADA btlfcF G F WlSSSrfJSfi 
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5%C02S)|fxy/<-^3 7°CT*#J2 4 B^HJfc Lfc c 2 4 B# 
m*<r>£ < tohtLtzit^fefeM (cheraotactic agents) <Djjfal,Z.T&mir Z> N I 

h 3 t 3mm&mm<Dmt>&m3ELx. z\(DT^^^\z.mm^tzmm^z\(om 

T'*^:<7)^^^Lfc (1113 1, ^7) o ^oT, 2 0/ig/mlO7^/n^^ 
NIH 3 T 3mm^mi&<DFGF- ljjfa^ <7Mfc^*£t£ 

FGF-nci^NiH 3T3 mm^mm^WKDmxmMa, ^< v > 1 0 

U/mlO#£T\ 1 Ong/mlT*«igl£;ft£: (HI 3 2 ) „ ^* y #-2g##ft- ct <9 
, FGF-1^ NIH 3 T 3 »Ctt5fbf *ttftf : ^SSJ y > 

NIH 3T3^i^^OFGF-2^T&]^<D^^ 
FGF-2ia^NIH 3T3^li^J!S^ilj^*^:$i|^:(i, FGF-2© 
lng/ml-em^^tL/c (H13 3) 0 V ^ y FGF~2^, NIH 

3T3»{CSt-T5^^#)KT-$>5w«b^Lfc (^-Vtt^SfcVO 0 
NIH 3 T 3 HJSO F G F - 4 ^(fil^Wft^tit 

FGF-4ta5NIH 3 T 3 mm&'fflm&W)<D&*:mmi*. l 0 ng/mlT' 
(@34) 0 ^sy*— *#*f»CJ: <9, FGF-4^ NIH 3T 
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HDFsOFGF-1 Jjft^Wk^fete. 

tz (El 3 5) 0 ^^-ig^flffi, FGF-1^ HDFs(C^fi-5{b^tt 
^ft-fe^r kZ^Ltz (^9) 0 

HDFsOFGF-4 ^f6]^(7)-fk^^ 

FGF- 1 (^.tSHDFs^iljCO^^iJ^i, 1 Ong/ralT'ffi^^tlfc (13 3 

6) 0 : ?=.vJ3—ffi:ftmz.&'0, FGF-2^ HDFsl^fSf^t^f ' 

H D F s© F G F - 4 jjfa^ Wfc^te 

FGF-4(Cj;5HDFs^t!](7)^fiJ^ > i Ong/mlX*WLm£tlfz (HI 3 

7) 0 ^^2/*-^#f(i, FGF-4^, HDFslCtt1-Z>1t¥7£VkVdV:X~h 

FG«MWcFGF-l, -2fcj:t^4l^t5t hSMUflll^ 

FG^)^^tti$nfcFGF(C>!tt-5^^K)^#{±, lng/ml^FG^ FG 
F-4©ffl^StlfcM, *5it>*^l#:O^T^|#^r$tL^ (§38) „ F 
GF-lloiOTGF-2^FG «fi^& k1ZW&X* h . ik^fe&fc^ * £ 
4fLJ65FGF-2Wg^O. 0 1 mg/mlT'&ofc^ft:, [H^^TSqt 



/ 
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m.7 


felt* 






0 /tg/ml 


10 /ig/ml 


20 Atg/ml 


50 /xg/rnl 


0 /xg/ml 


48.53 +/- 
4.695 


62.3 +/- 
3.269 


69.6 + /- 
12.25 


62.0 +/- 
2.616 


10 /ig/m' 


. 68.03 + /- 
10.793 


47.53 +/- 
5.605 


64.86 + /- 
7.961 


. 74.66 + /- 
3.946 


20 Mg/m! 


90.53 +/- 
5.203 


88.73 +/- 
4.152 


56.9 +/- 
3.289 


76.23 +/- 
1.8190 


50 figlml 


72.43 +/- 
8.276 


91.3 + /- 
1.003 


63.26 +/- 
3.835 


57.46 +/- 
2.287 



^8 


<5 F G F — 1 

mm 


±ssje®ic*> us f g f - 1 mm 




0 ng/mJ 


1 ng/ml 


5 ng/ml 


10 ng/ml 


0 ng/ml 


32.1 +/- 
6.328 


53.93 +/- 
4.152 


27.27 + /- 
3.873 


25.96 +/- 
4.151 


1 ng/ml 


59.46 +/- 
6.89 


36.9 +/- 
5.728 


22.1 +/- 
9.232 


35.86 +/- 
2.074 


5 ng/ml 


64.867 +/- 
1.75 


41.44 +/- 
1.866 


24.84 +/- 
4.337 


41.6' + /- 
6.717 


10 ng/ml 


70.83 +/- 
2.752 


39.73 +/- 
2.428 


39.73 + /- 
2.428 


41.83 +/- 
6.879 



/ 
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